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from a wellbore. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Rsfersnes To Related AppOcations 

This application is a oontinuation-iniwrt of U.S. patent application serial number 
5 09/989,922. attorney docket numiwr 25791.69. filed on 10/3/2001, that was a 
bontinuatlon<in-part of U.S. patent application serial numtwr 09/440.338, attorney 
docket number 25791.9.02, filed on 11/15/1999, that issued as U.S. Patent No. 
6.328.113. that dalnied the benefit of the fHng date of U.S. provistonal patent 
application serial number 60/108.558. attorn^ docket number 25791.9, filed on. 
10 11/16/1998. the disctosures of which are incoiporated herein by rsfefBnoe. 

The present application is related to the foltowing: (1) U.S. patent appllcatton serial no. 
09/454,139, attorney docket no. 25791.03.02, filed oh 12/3/1999, (2) U.S. patent 
application serial no. 09^10,913, attorney docket no. 25791.7.02. filed on 2/23/2000, 

15 (3) U.S. patent application serial no. 09^.350. attorney docket no. 25791.8.02, filed 
on 2/10/2000, (4) U.S. patient application serial no. 09/440,338. attorney docket no. 
25791.9.02. filed on 11/15/1999, (5) U:S. patent application serial no. 09/523,460, 
attorney docket no. 25791.11.02, filed on 3/1W2000. (6) U.S. patent applicatfon serial 
no. 09^12.895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 

20 appHcatton serial no. 09/51 1,941. attorney docket no. 25791.16.02, filed on 2/24/2000, 
(8) U.S. patent applicatkm serial no. 09/M8,946, attorney docket no. 25791.17.02, filed 
on 6/7/2000. (9) U.S. patent applteatton serial no. 09/559,122. attorney docket no. 
25791.23.02. filed on 4/26/2000, (10) PCT patent application serial no. 
PCT/USOO/18635. attorney docket no. 25791:25,02. filed on 7/9/2000. (11) U.S. 

25 provisional patent applteafion. seiial no. 60/162,671 , atkMney docket no. 25791 .27. filed 
on 11/1/1099, (12) U.S. provisional patent applicatton serial no. 60/154.047, attorney 
docket no. 25791.29. filed on 9/16/1999, (13) U.S. provisnnai patsnt appOcatkm serial 
no. 60/159,082, attorney docket no. 25791.34, filed on 10/12/1999. (14) U.S. 
provisional patent applicatton sertal no. 60/159.039. attorney docket no. 25791 .38. filed 

30 on 10/12/1999, (15) U.S. provlstonai patent appKcation serial no. 60/159,033, attorney 
docket no. 25791 .37. filed on 10/12/1999, (16) U.S. provisional patent apptteatlon serial 
no. 60/212.359. attorney docket no. 25791.38, filed on 6/19/20)0. (17) U.S. provlstonai 
patent application serial no. 60/165.228, attorney docket no. 2579i:39, filed on 
11/12/1999, (18) U.S. ptovlslonai patent application serial no. 60/221,443, attorney 
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docket no. 25791.45. filed on.7/28/2000. (19) U.S. provisional patent application serial 
no. 60/221,645. attorney docket no. 25791.46. filed on 7728/2000. (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47. filed on 
9/18/2000, (21) U.S. provisk>nal patent appficatton serial no. 80/237.334, attorney 
docket no- 25791.48, filed on 10/2/2000, (22) U.S. provisranal patent applteatkm serial 
no. 60/270,007. attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262.434, attorney docket na 25791.51. filed on 
1/17/2001: (24) U.S. provisional patent appllcafon serial no. 60/259.486. attorney 
docket no. 25791.52. fled on 1/3/2001; (25) U.S. provisional patent applicatton serial 
no. 60/303.740, attorney docket no. 25791.61. Died on 7/8/2001; (26) U.S. provistonal 
patent application serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent appikalton serial no. 60/317,986. attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provlstonal patent applicatton serial 
no.. 60/33 18.386. attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 
utility patent application serial no. 09/969.922, attorney docket no. 25791.69. filed on 
10/3/2001. the disclosures of wtilch are incorporated herein by reference. 

Background of the Invention 
This InverMon relate!S generally to oil and gas exptoratton. and in particular to isolating 
certain subterranean zones to facilitate oil and gas exploration. 

During oil exploration, a wellbore typlcally traverses a number of zones within a 
subtenanean fbmriatton. Some of these subtenanean zones will produce dl and gas, 
while others will not. Further, it is often necessary to isolate subtenanean zones from 
one another in order to facilitate the exploiation for and production of oil and gas. 
Existing nwthods for isolating subterranean production zones in order to facilitate the 
expkiratkin for and productkm of oH and gas are complex and experisive.. 

The present inventton Is directed to overcoming one or more of the llmltattons of the 
existing processes for isolating subtenanean zones during oil and gas exploratton. 

Summary of the Invention 

According to one aspect of the present Invention, an apparatus is provided that 
includes a zonal isolatton assembly IridiKiing: one or more sold tubular members, each 



solid tubular member indixtir^ one or more external seats, one or more perforated 
tubular members coupled to the solid tubular mennbers. one or nnore flow control valves 
operabiy coupled to the perforated tubular members for oontroBing the flow of fluldic 
materials through the perforated tubular memberSp one or more temperature sensors 
5 operabiy coupled to one or more of the perfbrated tubular numbers for monitoring thd 
operating temperetiie withb) the perforated tubular members, one or more pressure 
sensors operabiy coupled to one or more of the perforated tubular membere for 
monitoing the operating pressure within the perforated tubular members, and one or 
more fiow sensors operabiy ooi^led to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operabiy coupled to the flow 
control valves, the temperature sensors, the pressure sensore. and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At teast one of the solid tubular m6mt)er8 and the perforated 

15 tubular members are formed by a radisd expansion process performed within the 
wellbore. 

According to another aspect of the present Invention, a method of isolating a first 
subterranean zone from a second subtenanean zone in a welibore is provided that 

20 includes positioning one or more solid tubutars within the welibore. the solid tubuiars 
traversing the first subtenanean zone, positioning one or more perforated tubuiars 
within the welibore, the perforated tubulara traversing the second sutrtenfanean zone, 
radially expanding at least one of the primary solid tubuiare and perforated tubulara 
within the welibore, fluldidy coupling the perforated tubuters and the solid tubuiare, 

25 preventing the passage of fbids from the first subtenanean zone to the second 
subtenanean zone within the welibore external to the solid tubuiare and perforated 
tubuiars, monitoring the operating temperatures, pressures, and flow rates within one 
or more of the perforated tubuiars, and controlling the flow of fluidic rtiaterteis through 
the perforated tobulars as a function of the mmitpred operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting materials 
fiom a producing subterranean zorie in a welibore. at least a portlOT of the welibore 
including a casing, is provided that includes positioning one or more solid tubulara 

3 



5 



wKhin the weliboiB, posftioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within thd wellbore, fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
5 witii the solid tubulars, fluidicly isc^ting the producing subtenanean zone from at teast 
one other subterranean zone within the welibore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, monitonhg the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars^ 
and controlling the flow of fluldic materials through the perforated tubulars as a functibn 
10 of the monitored operathg temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zorie from a second subterranean zone in a weHbore is provided that 
Includes means for positioning one or more solid tubulars within the wellbore, the solid 

15 tubulars traversing the first subtenanean zone, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fhjididy coupling the perforated 
tubulars and the solid tubular^, means for preventing the passage of fluids from the first 

20 subtanranean zoiie to the second subtenanean zone within the wellbore extennai to the 
solid tubulars and perforated tubulars, means for. monitoring fhe operating 
temperatures, pressures, and flow rates within one or more of the perfcwated tubulars, 
and means for controiiing the flow of fluidic materials through the perforated tubulars as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 . 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of ttie wiallbore 
including a casing, is provided that Includes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
30 within the wellbore, U)e perforated tubulars traversing the prpdudng subtemanean 
zone, means for radiaHy expanding at least one of the solid tubulars and the perforated 
tubulars within tt>e wellbore, nr>eans for fluididy coupDng the solid tubulars with the 
casing, means for fluidicly tx)upling the perforated tubulars with the solid tubulars, 
means for fluidicly isolating the producing subterranean zone from at least one other 



subterranean zone wHhin the wellbore. means lor fluididy coupling at least one of the 
perforated tubulars with the producing subterranean zone, means for monitoring the 
opwating temperatures, pressures, and flow rates within one or mor« of the perforated 
ttdsulars. and means for controlling the flow of fluidic materials through the perforated 
tubulars as a lundion of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isdatlon asserr^ indudirig: one or more solid tubular members, each 
solid tubular member Including one or nrwre ejdemal seals, one or more perforated 
tubular members each including radial passages coupled to the solid tutelar membjers, 
and one or more solid tubular liners coupled to the Interior surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubular members and the perforated tubular members ara fomied 
by a radial expansion process performed within the wellbore. and the solid tubular 
liners are fomned by a radial expansion process performed within the wellbcw« 

According to another aspect of the present Invention, a method of isolating a first 
subtenanean zone from a second subterranean zone in a wellbore is provided that 
Includes positioning one or more solid tubulars within the wellbore. the soHd tubulars 
traversing ttie first subtenanean zone, positioning oiie or more perforated tubulars 
each Including one or mors radial passages within the wellbore, the perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the solid 
tububfs and perforated tubulars within the wellbore. fluididy coupling the perforated 
tubuters and the primary solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the saoond subtenanean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. positioning one or more solid tubular 
liners within the interior of one or more of the perforated tubulars, and ladiaily 
expanding and plastically deforming the sdOd tubular liners within the interior of one or 
more of the perforated hibulars to fluididy seal at least some of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing sut)ierranean zone in a wellbore« at least a portton of the wellbore 
including a casing. Is provided that includes positioning one or more solid tubulars 
within the welltxKB, positioning one or more perforated tubulars each including one or 
S more radial passages within the weltlx)r6. the . perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidldy coupling the solid tubulars with the 
casing, fluidiciy coupling th6 perforated tubulars With the solid t^lnjlars, fluidicly 
isolating the producing subterranean zonie from at least one other subterranean zone 
10 within the wenbore, fitildicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially, expandir^g and plastically 
defonning the solid tubular liners within the Interior of me or more of the perforated 
tubulars to fluidicly seal at least some of the radial passages of the perforated tubulars^ 

15 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone in a wellbore Is provided that 
includes means for positiohing one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
means for fluidicly coupling the. perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone fo the seomd 

25 subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or nme solid tubular liners within the 
interior of one or mora of the perforated tubulars, and means for radially expanding and 
plastically defonning the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluidiciy seal at least some of the radial passages of the 

30 perforated tubulars. 

According to anoU^er aspect of the present invention, a system for extracting materials 
from a producing sutrterranean zone in a wellbore. at least a portion of the wellbore 
including a casing, is provided lhat includes means for positioning one or more solid 
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tubulars within the wellbore, means for positioning one or nnore perforated tubulars 
each indiKling one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
cf the solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 

5 ooupOng the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulare with the solid tubulars, means for fluidicly isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, rnear^ for fliddldy 
coupDng at least one of the perforated tubulars wlQi the producing subterran^n zone, 
means for posittoning one or more solid tutnjlar liners within the interior of one or more 

10 of the perforated tubulars, and means for radally expanding and plastically defonning 
the soUd tubular liners within the interior of one or more of the perforated tubulars to 
fluidicly seal at least some of the radial passages of the perforated tubulars. 

Acoordlng to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member including one or nfwe external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
end a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present Invention, a method of isolating a first 
subtenanean zone from a second subtenranean zone in a wellbon» is provided that 
includes pomtfoning onie or more soHd tubulars withiri the welibore, the solid tubulars 

25 traversing the first subtenranean zone, positioning one or more perforated tubulars 
each including one or more radial passages >Mthin the wellbore, tiie perforated tubulars 
traversing the second, subterranean zone, radially expanding at least one of the solid 
. tubulars and perforated tubulars witiiin the wellbore. fiuididy coupfing the perforated 
tubutars and ttie primaiy solid tubulars, preventing the passage (tf fiukls from the first 

30 subterranean zone fo the second subterranean zone witiiin the wellbore external to the 
primary solid tubulars and perforated tubulars, sealing off an annular region witiifai at 
least one of the perforated tubulars, and injecting a hardenable fluidic sealing matenal 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
ttie radial passages of the perforated tubulars. 
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Aooording to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a welltx>re. at least a portion of the weilbore 
Including a casing, is provided that includes positioning one or more solid tubutars 
5 within the weilbore, positioning one or more perforated tubulars each including one or 
more radial passages within ttie weilbore. the perforated tubulars traversing the 
producing subterranean zorle, radially expanding at least one of the solid tubulars and 
the perforated tubulare within the welibore, fluidicly coupling the soDd tubulars with the 
casing, fluldlciy coupling the perforated tubulars with the solid tubuim. fluidldy 

10 isolating the producing subterranean zone from at least one other subtenanean zone 
within the welibore. fluidtciy coupling at least one of the perforated tubulars with the 
prtxludng sutTterranean zone, sealing off an annular region within at least one of the 
perforated tubulars. and injecting a hardenable fluidic sealing material into the sealed 
anriutar regions of the perforated tubulars to seal off at least some of the radial 

1 5 pasteges of the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a weUbore Is provided that 
Includes means for positioning one or more solid tubulars within the weilbore, the solid 

20 tutHJlars traversing the first subtenrenean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the welibore. the 
perforated tubulars taversing the second subterranean zone, means for cadiaHy 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 
means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 

25 preventing the passage of fluids from the first subterranean zone to the second 
sutMerranean zone withh the welibore external to the primary solid tubulars and 
perftvated tubulars, means for sealing off an annular region within at least one of tte 
perforated tubulars, and means lor Ir^ectlng a hardenable fluldic sealing material into 
the sealed annular regions of the perforated tubulars to seal off at least some of the 

30 radial passages of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a welibore. at least a portion of the weilbore 
Including a casing, is provided that includes means for positioning one or more solid 
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tubuiars within the wellbore. means for positioning one or nnore perforated tubulars 
each including one or niore radial passages within the weilbore. the perforated tubulare 
traversing the producing subtenBnean zone, means for radially expanding at least one 
of the solid tubulare and the perforated tubuiars within the weilbore, means for fluidicly 
5 coupling the solid tubuiars with the casing, means fbr fluidicly coupling the perforated 
tubuiars with the solid tubuiars, means for fluidiciy isolating the producing subterranean 
zone from at least one other subterranean zone witMn the weilbore, means for fluidicly 
coupling at least one of the perforated tububrs with the producing subtenanean zone, 
means for sealing off ah annular region within at least one of the perforated tubuiars, 
10 • and means for injecting a hardenable fiuidic sealing material Into the sealed annular 
regions of the perforated tubuiars to seal off at least some of the radial passages of the 
perforated tubuiars. 

According to another aspect of the present invention, an apparatus Is provided that 
15 Includes a zonal isolation assembly positioned within a weilbore that traverses a 
subterranean fomriatlon including: one or more solid tubular members, each solid 
tajbuiar inember including one or more extemal seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
Isotation assembly. At least, one of the solid tubular miembers and the perforated 
20 tubular members are fonmed by a radial expansion process perfomied within the 
weilbore, and at least one of ttie perforated tubular members are radially expanded Into 
intimate contact with the subtenanean formation. 

According to another aspect of the present Invention, a method of isolating a first 
25 subterranean zone from a second subterranean zone in a weilbore is provided that 
includes positioning one or more solid tubuiars within the weilbore* the solid tubuiars 
traversing the first subtenanean zone, positkmlng'one or more perforated tubulare 
within the weilbore each Including one or more radial passages, the perforated tubulare 
traversing the second subterranean zone, radially expanding at least one of the primary 
30 soM tubulare and perforated tubulare within the vifellbore, radially expanding at least 
one of the perforated tubuiars into intimate contact with the second subtenanean zone, 
fluidicly coupling the perforated tubuiars and the solid tubuiars, and preventing the 
passage of fluids from tiie first subtenanean zone to the second subterrar^ean zone 
v^thin the weilbore extemal to the solid tubuiars and perforated tubulare. 
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According to another aspect of the present invention, a method of extracting materiafs 
from a producing subteranean zone iri a wellbore, at least a portion of the welltxm 
Including a casing, is provided that includes positioning one or mors solid tububrs 
vvithin the wellt)ore, posKionirig one or more perforated tubulafs within the weMbofe 
each including one or. more radial passages, the perforated tubulars travsrsing the 
producing subtenranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, radlaliy expanding at least one of the 
perforated tubulars into intimate contact with the producing subtenranean zone, fluididy 
coupling the solid tubulars with the casing, fluidicly coupling the peribratsd tubulars 
with the solid tubulars, fluidicly isolating the producing subteranean zone from at least 
one other subterranean zone within the wellbora. and fluklicly coupling at least one of 
the perforated tubulars with ttie producing subterranean zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore Is provided that 
includes nr^ns for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each Including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for radially expanding at iei^t one of the perforated tubulars Into intimate 
contact with the second siubterranean zone, means for fluklicly coupling the perforated 
tubulars and the solid tubulars. and means for preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore external to 
the solid tubuters and perforated tubulars. 

According to another aspect <rf the present inventton. a system for extracting matertels 
from a producing subterranean zone in a wellbore, at toast a portion of the wellbore 
including a casing, is provided that includes means for positioning one or more solid 
tubulars within the welllwre, means for positioning one or more perforated tubuters 
within the wellbore each including one or more radial openings, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubuters within the wellbore, means for radially 
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expanding at least one of the perforated lubulars into intimate contact with the 
producing subterranean zone, means for fluidfcly coupling the soHd tubulars with the 
craing. means for flukfldy coupling the perforated tubulars with the solid tubular^, 
means for fluididy isolating the producing subterranean zone from at least one other 
5 subterranean zone within the weilbore, and means for fluididy coupling at least one of 
the perforated tubulars with the producing subtenanean zone. 

According to another aspect of the present Invention, an apparatus Is provided that 
indudes a zonal isolation assembly positioned within a wellbore that traverses a 

10 subteoBnean formation and includes a perforated wellbore casing, including: one or 
more solid tubular members, each solid tubular member Including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process perfomoed within the wellbore. and at least one of the perforated tubular 
members are radially expanded into intimate contad with the perforated wellbore 
casing. 

According to another asped of the present invention, a method of isolating a first 
20 subtenranean zone from a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided ttiat 
indudes positioning one or more sdid tubulars within the wellbore, the sdid tubulars 
traversing the first subterranean zone, positionhg one or more perforated tubulars 
within the weUbore each induding one or more radial passages, the perforated tubulars 
25 traversing the second subterranean zone, radially expanding at least one of the primary 
solid tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contad with the perforated, casing, fluididy 
coupling the perforated tubulars and the soM tubulars, and preventing the passage of 
fluids from the first subterranean zone to Vhe second subterranean zone within the 
30 wellbore external to the solid tubulars and perforated tubulars. 

According to another asped of the present invention, a method of extracting n^terials 
from a produdng subtenwean zone in a wellbore, at least a portion of the wellbore 
induding a casing and a prorated casing that traverses the produdng subterranean 



zone, is provided that includes positioning one or more solid tubulars within the 
weIlt)ore. positioning one or more perflated tubulars within the wellbore eadi Indudtng 
one or more radial passages, the perforated tubulars traversing the pnxlucirig 
subterranean zone, radially expanding at least one of the solid tubulars and the 
5 perforated tubulars within the wellbore, radially expanding at least one of the perforated 
tubulars Into intimate contact with the perforated casing, fluldlcly coupling the solid 
tubulars with the casing, fluidldy cxnipling the perforated tubulars with the solid 
tubulars. fluldlcly isolating the producing subtenanean zone firom at least one other 
subterranean zone within the wellbore, and fluididy coupling at least one of the 
10 perforated tubulars with the producing subterranean zone. 

According to another aspect of the prssent invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellb^ that includes a 
perforated casing that tr&verses the second subtenanean zone, is provided that 

15 includes means for positioning one or more solid tutHilars witfiin the wellbore, the solid 
tubulars traversing the first subtenanean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perflated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars Into intimate 
contact with the prorated caslngi means for fluldlcly coupling the perforated tubulars 
and the solid tubulars, and means for preventing the passage of fluids from the first 
subtenBnean zone to the second subtenanean zone within the wellbore extemal to the 
solid tubulars and perforated tubulars. 

25 

According to another aspect of the present invention, a system for extracting materials 
frorh a producing subtenanean zone in a wellbore. at least a portion of the wellbore 
Including a casing and a perforated casing that traverses the producing subterranean 
zone, that includes means for positioning one or more solid tubulars within the 
30 wellbore, mear^ for. positioning one or more perforated tubulars within the welibbre 
each including one or more radial openings, the perforated tubulars traversing the 
producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore, means for radbDy expanding 
at least one of the perforated tiibulare into intimate contact with the perforated casing, 
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means for fluididy coupling the solid tubulars with the casing, means for fluidicly 
coupling the perforated tubulars with the solid tubulars, means for fluidicly iscdating the 
producing subterranean zone from at least one other subtenanean zone within the 
wellbore, and means for fluidicly coupling at least one of the perforated tubulars with 
5 the producing subterranean zone. 

According to another aspect of the present invention, an fiv>paratus is provided that 
includes a zonal todation assembly including: one or more solid tubular membera, each 
solid tubular member including one or more external seals, one or more perforated 

10 • tubular members each including radial {)assag0s coupled to the solid tubular mernbere, 
and one or more perforated tubular Hners each Including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular membera, arid 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process performed within the wellbore, and the perforated tubular Hnera are fomned by 
a radial expansion process perfonned within the wellbore. 

According to another aspect of the present invention^ a method of isolating a first 
subterranean zone from a second subtenanean zor>e In a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulara within the wellbore, fluidicly coupling the perforated 

25 tubulars and the primary solid tubulara, preventing the passage of fluids from the firat 
subterranem zone to the second subterranean zone within the wellbore external to the 
primary soOd tubulara and perforated tubulara, petitioning or\e or more perforated 
tubular linera within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically defonning the perforated tubular linera within the interior bf 

30 one or mora of the perforated tubulara. 

According td another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone In a wellbore. at least a portion, of the wellbore 
Including a casing, Is provided that includes positioning one or more solid tubulara 

13 ^ 



within the welltwre. positioning one or nriore perforated tubulars each including one or 
niore radial passages within the welltxxe, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the sofld tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
5 ceding, fluidicly coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subtenranean zor^e 
within the wellbore* fluididy coupling at least one of the pefrforated tubulars with the 
producing subterranean zone, positioning one or wotb perforated tubular liners within 
the interior of one or more of the perforated tubulars, and radially expanding and 
10 plastically defomiing the perforated tubular liners within the interior of one or tnom of 
the perforated tubulars. 

According to another aspect of the present invention, a. system for Isolating a first 
subterranean zone from a second subtenranean zone in a wellbor© Is provided that 

15 indudes means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each indudtng one or more radial passages within the wellborB, the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expandN^ at teast one of the solid tubulars and perforated tubulars v^thin the wellbore, 

20 means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing ttie passage of fluids from the flrst subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 and plastically defomtir^ the perforated tubuter liners within the Inteitor of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting nnaterials 
from a producing subten-anean zone in a wellbore, at least a portion of the wellbore 
30 induding a casing, is provided that indudes means for posittoning one or more solid 
tubulars within tte wellb<TO, means for positioning one or more perforated tubulars 
each inducting one or more radial passages within the wellbore, the perforated tubulars 
traversing the prcxludng subtenranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 
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coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the producing subterranean 
zone fnxn at least one other subten^nean zone within the wellbore, means for .fluididy 
coupling at least one of the peiforated tubulars with the product subterranean zone, 
5 means for positioning one or more perforated tubular liners within flie interior of one or 
mora of the perforated tubulars, and means for radiaDy expanding and plastically 
deforming the perforated tubular liners within the interior of one or nrme of the 
perforated tubulars. 

10 According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly induding: me or more solid tubutar members, each 
solid tubular nnember induding one or more extemal seate, two or more perforated 
tubular members each Induding radial passages coupled to the solid tubular members, 
and one or more one-way valves for ccMitroltabty fluididy coupling the perforated 

IS tubular memt)erB, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of Isolating a first 
20 . wbtenanean zone from a second subtenranean zone having a plurality of produdng 
zones ih a wellbore is provided that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
fluididy coupling the perforated tubulars and the primary solid tubufars, preventing the 
passage of fluids from the first subterranean zone to the secorKi subterranean zone 
within the wellbore extemal to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the producing zones that has not been 
30 depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a method of extracting materials 
from a wellt>ore having a plurality of produdng subtenanean zones, at least a portion of 
tiie wellbore induding a casing, is provided that indudes positioning one or more solid 
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tubulars within the wellbore. positioning two or more perforated tubulars each induding 
one or mora radial passages within the welltxm, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
. the perforated tubulars wKMn the wellbore, fluididy coupling the solid tubulars wKh the 
5 casing, fluidlcty coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the producing subtenrane9n zone from at least one other subten^nean zone 
wHhin the wellbore, Huidlciy coupling at least one of the perforated tubulars with the 
producing subterrarvean zone, preventing fluids from passing from one of the produdng 
zones that has not been depleted to one of the producing zones that has been 
10 depleted. 

Aooofding to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of producing 
zones in a weliborB is provided that Indudes means for positioning one or more solid 

15 tubulars within the wellbore, the solid tubute^ traversing the first subtenanean zone. 
. means for positioning one or nDore perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for fluididy coupling the perforated 

20 tubulars and the solid tubulars. means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary sdid tubulars and perforated tubulars. means for positioning one or more 
perforated tubular Ibiers within the Interfor of one or more of the perforated tubulars. 
and means for preventing fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present Invention, a system for extracting materials 
from a plurality of produdng subterranean zones In a wellbore, at least a portion of the 
wellbore inducfing a casing, is provided that Indudes means fbr positioning, one or 
30 morn solid tubulars within the wellbore. maans for positioning one or more perforated 
tubulars each induding one or more radial passages within the wellbore. the perforated 
tubulars traversing the (mxludng subterranean zones, means for radially expanding at 
least one of the sdid tubulars and the perforated tubulars within the wellbore, means 
for fluididy ooi4}ling the solid tubulars with the casing, means for fluididy coupling the 



16 



perforated tubulars with the solid tubulars, means for fluididy isolating the producing 
subterranean zone from at least one other subterranean zone wHhin the wellbore. 
means for fluidfdy coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or mors perforated tubular liners within 
5 the interior of one or more of the perforated tubulars. and means for preventirig fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted* 

According to another aspect of the present invention, an apparatus for extracting 
10 geothermal energy from a subterranean fonfiation containing a source of geolhermal 
energy is provided that includes a zonal isolation assembly positioned within the 
subterranean fbmiation including: one or mors solid tubular rmmbers, each solid 
tubular rr^mber Including one or more extemal seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubular members^ and 
15 one or more perforated tubular liners each including one or more radial passages 
coupled to the irttericM^ surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal Isolation assembly. At least one of the sblid tubular 
members and the perforated tubular members are fornied by a radial expansion 
process perfonmed within the wellbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subtenranean zxme from a second subterranean zone including a source of geothermal 
energy in e wetlbore is provided that includes positioning one or more soDd tubulars 
within the wellbore. the solid tubulars traversing the first subterranean zone, positioning 

25 one or more perforated tubulars each Including one or more radial passages within the 
wellbore. trie perforated tut>ulars traversing the second subtenranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulans and the primary solid tubulars, fweVienting the 
passage of fluids from the first subterranean zone to the second subtenanean zone 

30 within the wellbore external to the primary solid tubulars and perforated tubulars. 
positioning one or more perforated tubular liners within the Interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
tubular liners wittiin the interior of one or.more of tfie perforated tubulars. 
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Aocordtng to another, aspect of the present invention, a method of extracting 
geothermal energy from a subterranean geolhermal zone in a welltx>re, at least a 
portion of the wellbore including a casing, is provided that includes positioning one or 
more solid tubulars witMn the wellbore, positioning one or more perforated tubulars 

5 each induding one or nrvore radial passages within the wellbore. the perforated tubulars 
traversing the subterranean geothenrai zone, radlaily expanding at teast one of the 
solid tubulars and the perforated tubulars within the wellbore, fiuididy coupling the solid 
tiAulars with the casing, fluidiciy coupling the perforated tubulars with the solid 
tubulars. fluidiciy isolating the subtenartean geothermal zone from at least one other 

10 subterranean zone within the wellbore, and fluidiciy coupling at least one of the 
perforated tubulars with the subterranean geothermal zone. 

According to another aspect of the present invention, a system for isotating a first 
subterranean zone from a second geothemial subterranean zone in a wellbore is 

15 provided that Indudes means for positioning one or more solid tubulars within the 
wellbore, the solid hJbutars traversing the first subtenanean zone, means for 
positiming one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second geothermal 
subterranean zone, means for radially expanding at least one of ttie solid tubulars and 

20 perforated tubulars within the wellbcxB. means for fluidiciy coupling the perforated 
tubulars and the solid tubulars, and nieans for preventing the passage of fluids from the 
Brst subterranean zone to the second geothemial subterranean zone within the 
wellbore exterrwl to the primary solid tubulars and perforated tiibulars. 

25 According to another aspect of the present invention, a system for extracting 
geothermal energy from a subterranean geothermal zone in a wellbore, at least a 
portion of the welltxm including a casing, is provided that iridudes means for 
posifimliig one or more soHd tubulars within the wellbore, means for positioning one or 
more perforated tubulars each including one or more radial passages within the 

30 weHbore, the perforated tubulars traversing the subterranean geothermal zone, means 
for radially exparKlir)g at least one of the solid tubulars and the perforated tubulars 
within the weiitxNe, means for fiuididy coupling the solid tubulars with the casing, 
means for fiuididy coupling the perforated tubulars with the solid tubulars, means for 
fluidiciy isolatir>g the subterranean geothemnal zone from at leiast one other 
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subterranean zone within the wellbore. and means for fluidicly coupling at least one of 
the perforated tubuiars with the subterranean geothemial zone. 

According to another sspect dl the present Invention, an apparatus, is provided that 
5 includes a zonal isolation assembly IncjiKilng: one or more sdld tubular members, each 
soBd tubular member including one or more external seals, one or more perforated 
tubular members each including one or more raclial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular mernbers and the perforated tubular menri)er5 are fbmned by a radial 
10 expansion process perfonned within the wellbore. and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
16 subtenanean zone from a second subterranean zone in a wellbore Is provided that 
includes positioning one or more solid tubuiars within the wellbore. the solid tubuiars 
traversing the first subterranean zone, positioning one or more perforated tubuiars 
within the wellbore each indudirig one or more radial passages, the perforated tubuiars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubuiars and perforated tubuiars within the wellbore, fluidicly coupling the 
perforated tubuiars and the solid tubuiars, preventing the passage of fluids frorh the 
first subterranean zone to the second subterranean zorie within the welibore external to 
the solid tubuiars and perforated tubuiars, and cleaning materials from the radial 
passages of at least one of the perfonated tubuiars by further radial expansion of the 
25 perforated tubuiars within the wellbore. 

According to anottier aspect of the present invention, a method of extracting matertels 
from a producing subterranean zme in a wellbore, at least a portion of the wellbore 
including a casing, is provided that bidudes positioning one or more solid tubuiars 
30 within the wellbore. portioning one or more perforated tubuiars within the wellbore 
each Including one or more radial passages, the perforated tubuiars traversing the 
producing subtenranean zone, radially expandirtg at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore, fluldldy coupling the solid tubuiars with the 
casing, fluidicly coupling the perforated tubuiars with the solid tubuiars. fluidicly 
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Isolating the producing subtenBnean zone from at least one other subterranean zone 
within the wellbora. fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperaturas, pressurBS, and 
flow rales within cm or more of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further rady 
expansion of the perforated tubulars within the wallbore. 

According to another aspect of the present invention, a system for isolalnig a firet 
subtenanean zone from a second subterranean zone in a wellbore is provided that 

10 Includes means for positioning one or more solid tubulars within the weHbors, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the weHbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. . 

15 means for fluididy coupling the perforated tubulars and the solid tubulars. means for 
preventing the passage of fluids from the first subtenrahean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, and nrieans for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expanston of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present invmtion, a system for extracting materials 
fifom a producing subtenanean zone in a wellbors. at least a portion of the wellbore 
Including a casing, is provided that Includes means for positioning one or more solid 

25 tubulars within the welibore, means for positioning one or more perforated tubulars 
within the wettbore each including one or wore radial passages, the (mrfbrated tubulars 
traversing the producing subtonranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 
coupling the solid tubutars with the casing, means for fluididy coupling the perforated 

30 tubulars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within thB wellbore, means for fluididy 
coupling at teasi one of the perforated tubulars with the produdng subterranean zone, 
and means for cleaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
weUlxire. 

Brief Description of the Drawings 

FIO. 1 is a fragmentary cross-sectional view Hlustrating the isolation of subterranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

10 . Rg. 2b Is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluidic nrttitenai into the tubular support member. 

Fig. 2c Is a cross sectional illustratlOT of the system of Fig. 2b while pulling the tubular 
expansion oone out of the wellbore. 

15 

Fig. 2d is a cross sectional iOl^tration of the system of Fig. 2c after the tubular 
e)9)ansion oone has been completely pulled out of the weiibore. . 

Fig. 3 is a cross sectional illustration of an ilhistrative embodiment of the expandable 
20 tubular members of the s^tem of F^. 2a. 

Fig. 4 Is a flow chart illustration of zt) illustrative embodiment of a methckl for 
manufecluring the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional Illustration of an Illustrative ennbodiment of the upsetting of 
the ends erf a tubular member. 

Fig. 5b is a cross sectional illustration of the expandable tubular member of Fig. 5a 
after radially expanding and plastically defbmiing the ends of the expandable tubular 
30 memt>er. 

Fig. 5c is a cross sectional illustration of the expandable tubular member of Fig. 5b 
after forming threaded connections on the ends of the expandable tubular member. 
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Fig. 5d is a cross sectional illustration of the expandable tubular nnember of Fig, 5c 
after coupling sealing rnembers to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectional iDustratibn of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is d fragmentary cross sectional Illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a solid tubular Iher. 

Fig. 10 Is a fragmentary cross secUonal illustration of an embodiment of a method for 
sealing me of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material 

Fig. 1 1 is a firagmentsuy cross sectional Hlustratipn of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
sutMerranean zones of Fig. 1 with the surrounding subterranean formation. 

25 

Fig. 12 is a fragmentary cross sectional Illustration of an embocbnent of a method for 
coupling one of the perforated tubular members of the system for isolating 
subt^nean zones of Fig. 1 wHh a simoundlng perforated wellbore casing. 

30 Fig. 13 is a fragmentary cross sectional illustration of an embodiment of a ntethod for 
lining one of the perforated tubular members of the system for Isc^ting subterranean 
zmes of Fig. 1 with another perforated tubular member. 



22 



Fq. 14 is a fragmentary cross sectional illustration of an aRemative emtxxliment of tto 
system for isolating sut>terranean zones of Fig. 1 that includes a one-way valve for 
preventing flow from a producing zone Into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional Illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothermal energy from a subterranean geothennal zone* 

Detailed Description of the llluatrative Embodimente 

10 An apparatus and method for isolating one or more subterranean zones frorh one or 
more other subterranean zones Is provided. The apparatus and method permits a 
producing zone to be isolated from a nonproducing zone using a combination of solid 
and slotted tubulars. in the production mode, the teachings of the present disclosure 
may be i^ed in comt)inetion with conventional, well known, production completion 

15 equipment and methods using a series of padcers, solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into the disdosed apparatus to permit the 
commingling and/or isolation of the subterranean zones from each other. 

Referrbig to Fig. 1, a wellbore 105 including a casing 110 are positloffted in a 
20 sublenanean formation 115. The subterranean formation 115 includes a number of 
productive and non-productive zones, including a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subterranean formation 115, the wellbore 
105 may be extended In a well known manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

in a prefenred embodiment, in order to ftuidk^ isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provhJed that indudee one or more 
seoOons of solid ca^ng 135, one or more external seals 140, one or more sections dl 
30 perforated casing 145, one or more intermediate sectiorts of solid casing 150, and a 
BoBd shoe 155. In several exemplary embodiments, the perforated casing 145 indudes 
one or more nadial passages. 
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The solid casing 135 provides a fluid comluit that transmits fluids and other materials 
from one end of the solid casing 135 to thie other end of the solid casing 135. The solid 
casing 135 may comprtee any number of conventional commercially available sections 
of solid tubular casing such as, for example, oHfield tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred embod^nt. the soHd casing 135 comprises oilfield 
tubidars available from various foreign and domestic rteel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commercially 
10 • available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a preferred embodinnent, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connectors. The soHd casing 135 
may comprise a plurality of such solid casing 1 35. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventionai commercially available processes such as, for example, welding, or 
slotted and expandable connectors. In a pnaferred eirdxxliment, the solid casing 135 is 
coupled to the perforated casing. 145 by expandable solid connectors. 

20 

in a preferred embodiment, the casing 135 includes one rriore valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an alternative embodiment, during the production mode of operation, an 
intemsd tubular string with various arrangements of packers, perforated tubing, sliding 
25 sleeves, and valves may be enriployed within the apparatus to provide various options 
for commingling and isolating subtenraneah zones from each other while providing a 
fluid path to ttie surface. 

In a particularly preferred embodiment, the casing 135 is placed into the weltbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact with the Interior 
wails of the weHbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional comnrierciaily available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and liso and the wsilbors 105. The seals 
140 may comprise any numt)er of conventional commercially available sealing 
materials suitable for sealir^ a casing in a welibore such as. for example, lead, rubber 
5 or epoxy: In a prefenned embodimlBnt, Ihe seals 140 comprise Stratalok epoxy material 
available from. Halliburton Energy Services. The perforated casing 145 permits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean zone within a subterranean fonnation. the perforated 

10 casing 145 r^ay comprise any nurrttier of o^ventionat commercially available sections 
of slotted tubular casing. In a pretended embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petroiine in Aberdeen^ 
Scotland. In a particularly preferred embodiment, the perforated casing 145 comprises 
expandable slotted saridscreen tubular casing available from Petroiine in Aberdeen; 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as, for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is pieferably coupled to one or more intemnediate solid 
casings 150. The perforated casing 145 may be oou^pM to the intermediate solM 
25 casing 150 using any number of conventional commercially avaiiable processes such 
as. for example, welding or expandable soDd or slotted connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the intennediate solid casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be ccMjpled to the shoe 155 using any number of 
conventional comm^aily available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandatile solid connector. 
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In an altemativa embodiment the shoe 155 is coupled directly to the last one of the 
inlemiediate solid casings 150. 

5 in a preferred mnbodlment the perforated casings 145 are positioned within the 
weiitme 105 by expandirtg Jhe perforated casings 145 in a radiai direction into intimate 
contact with the interior walls of the weitbore 105. the perfcvated casirigs 145 may be 
expanded in a radial direction using any number of oonventlonai oornnierdally available 
processes. 

The intemiediate solid casing 150 pennits fluids and other materials to pass between 
adjacent perforated casings 145. The intermediate solid casing 150 may comprise 
any number of conventional commerdally available sections of solid tubular casing 
such as, for example, oitfieid tubulars fabricated from chromium steel or fiberglass. In 
15 a prefened erribodiment, the Intermediate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The intermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intermediate solid casing 150 may be coupled to the 
20 perforated casing ,145 using any nurhber of conventional commercially availdble 
processes such as, for examplOp voiding, or solid or slotted expandable connectors, in 
a preferred embodiment the intermediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casing 150 may 
comprise a plurality of such intemnediate solid casing 1 50. 

25 

In a preferred ennbodiment, the each intermediate solid casing 150 includes one more 
valve memt>er8 170 for controlling the flow of fluids and other materials within the 
interior region of the intermediate casing 150. In an alternative embodiment, as will be 
reoogr^ized by persons having ordinary stdll in the art and the t)enefit of the present 
30 disclosure, during the production mode of operation, an intemal tubular string with 
various arrangenr)ents of paclcers. perforated tutring, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling arKi Isolating 
subterranean zones firom each other while providing a fluid path to the surfece. 
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in a particuldrty preferred embodiment, the intermediate casing 150 is placed into the 
wellbora 105 by expand^ the Intermediate casing 150 in the radial direction into 
intimate contact with the interior wails of the weilbore 105. The intemnediale c^ing 
150 may be expanded In the radial direction using any number of conventional 
5 commercially available mbthods. 

In an alternative embodimentp one or more of the intermediate solid casings 150 miay 
be omitted. In an alternative prefened embodiment, one or more of the perforated 
casings 145 are.piovided with one or more seals 140. 

10 

The shoe 155 provkles a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any numt)er of conventional commercially available shoes suitable 
for use in a wellt^re svdti as, for example, cement filled shoe, or an aluminum or 
IS composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred erribodlment, the shoe 155 is selected 
to provide sufficient strength in compression and tension to pemnit the use of high 
capacity production and exploration tools. 

20 In a particularly prefenned emt>odiment, ttie apparatus 130 includes a plurality of solid 
caslngd 135, a plurality of seals 140, a plurality of perforated casings 145. a plurality of 
iritenmedtate solid casings 150. and a shoe 155. IMore generally, the apparatus 130 
may comprise one or more solid casings 135. each with orie or more valve membere 
160, n perforated casings 145, n*1 intenmediate solid casin{p 150, each with one or 

25 more valve membere 170. and a shoe 155. 

During operation of the apparatus 130, oil and gas may be oontroiiably produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be bansported to a surface location using the solid casing 135. The use of 
30 Intermediate solid casings 150 with valve numbers 170 pemntts isolated sections of the 
zone 125 to be selectively isolated fc^* production. The seals 140 pemnit tiie zone 125 
to be fluididy Isolated from the zone 120. The seals 140 furtiier permits isolated . 
sections of the zone 125. to be fluididy isolated from each other, in ttiis manner, tiie 
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apparatus 130 permits unwanted and/or non-productive subterranean zones to be 
fluidicly isolated. 

In an alternative embodiment, as will be recognized by persons having ordinary skill in 
S the art and also having the benefit of the present disclosure, during the production 
mode of operation* an internal tubular string with various arrangements of packers, 
perforated tubing, sIkJing sleeves, and valves may be emptoyed within the appansitus to 
provide various opttons for oommingling and isolating subterranean zones from each 
otter while providing a fluid path to the surface. 
10 . . 

In several alternative embodiments, the solid casing 135, the perforated casings 145, 
the intermediate sections of solid casing ISO. and/or the solid shoe 155 are radially 
expanded and pjasticaity deformed within the wellbore 105 in a conventional manner 
and/or using one or more of the methods and apparatus dtsck)$ed in one or n^re of 

15 the foitowing: (1) U,S. patent application serial no.. 09/454,139, attorney docket no. 
25791.03.02. filed on 12/3/1999, (2) U.S. patent application serial no. 09/510.913. 
attorney docket no. 25791.7.02. filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent 
appiicatbn serial no. 09/440,338, attorney docket no. 25791.9.02. filed on 11/15/1999, 

20 (5) U.S. patent application serial no. 09/523,460. attorney docket no. 25791 .1 1 .02, filed 
on 3/10/2000. (6) U.S. patent applicatton serial no. 09/512,895, attomey docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 09/511,941, 
attomey docket no. 25791.16.02, filed on 2/24/2000« (8) U.S. patent application serial 
no. 09/588,946, attomey docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent 

25 applicatton serial no. 09/559,122, attomey docket no. 25791.23.02, filed on 4/26/2000, 
(10) PCT patent aipplicatioh serial no. PCT/USOO/18635, attorney docket no. 
25791.25.02, filed on 7/9/2000, (11) U.S. provistonal patent appltoatton serial no. 
60/162,671, attomey docket no. 25791.27. filed on 11/1/1999, (12) U:S. provisional 
patent applicatton serial no. 60/154.047. attomey docket no. 25791.29. filed on 

30 9/16/1999. (13) U.S. provisional patent application serial no. 60/159,082, attomey 
docket no. 25791.34. filed on 10/12/1999. (14) U.S. provisbnal patent applicatton serial 
no. 60/159.039. attorney docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
provisional patent application serial no. 60/159,033. attomey docket no. 25791.37, fited 
on 10/12/1999, (16) U.S. provistonal patent application serial no. 60/212,359, attomey 
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docket no. 25791 .38» filed on' 6/1 9/2000, (17) U.S. provisional patent application serial 
no. 60/165^8, attorney docket no. 25791.39, filed on 11/12/1999. (18) U.S. 
provisional patent ar^licafion serial no. 60/221,443, attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. provistonal patent application serial no. 60/221.645, attorney 
5 docket no. 25791.46. filed on 7/28/2000, (20) U.S. provistonal patent application serial 
no. 60/233.638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provistonal 
patent application serial no. 60/237,334, attorney docket no. 25791.48. filed on 
10/2/2000, (22) U.S. provisional patent application serial no. 60/270.007, attorney 
docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional patent appllcatton serial 

10 no. 60/262,434, attorney docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional 
patent appltcatton serial no. 60/259.486. attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provistonal patent application serial no. 60/303,740. attorney docket 
no. 25791.61, filed on 7/B/2001; (26) U.S. provisional patent dpplicatk>n serial no. 
60/313,453. attorney, docket no, ^5791. 59. filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no. 60/317.985. attorney docket no. 25791.67, filed on 
9/6/2001; (28) U.S. provisional patent appiicatk>n serial no. 60/318.386. attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent applicatton serial no. 
09/969,922, attorney docket no. 25791.69. filed on 10/3/2001 , the disclosures of which 
are Incorporated herein by reference. In an exemplary enitx)diment, the radial 

20 dearanoes batmen the radially expanded sotkl casings 135. perforated casings 145, 
intermediate sedtons of solM casing ISO, and/or the solkl shoe 155 and the wellbore 
105 are eliminated ttiereby eliminating the annulus between the solkl casings, the 
perforated casings 145. the intemnedlate sectkxis of solM casing 150. and/or the soM 
shoe 155 and file wellbore 105. In this manner, the opttonal need for fiinng the annulus 

25 with a filler nnaterial such as, for example, gravel, may be elinninated. 

Referring to Figs. 2a-2d, an illustrative embodiment of a system 200 for isolating 
subtenanean formations includes a tubular support member 202 ttiat defines a 
passage 202a. A tubular expansion oone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support noember 202. in an exemplary embodiment, the 
tubular expanston cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surfece 
204b of the tubular expansion cone 204. The first expandable tubular merpber 206 
further Indudes an unexpended intermediate portion 206c. another pre^xpanded end 
5 206d, and a sealing member 206e .ooupled to the exterior surfaoe of the unexpended 
Intermediate portion. In an exemplary ernbodiment, the inside and outside diameters of 
the pre-expanded ends, ;Z06a and 206d, of the first expandable tubular member 206 
are greater than the inside and CHitside diameters of the unexpended intermediate 
portion 206c. An end 208a of a shoe 208 is ooupled to the pre-expanded end 206a of 
10. the first expandable tubular member 206 by a conventionai threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Anotfier end 210c of tti^ slotted tubular member 

15 210 Is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre*expanded end 2l4a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further Includes an unexpended intermediate portion 214c, arK>ther pre-expanded end 

20 214d, and a sealing member 214e ooupled to the exterior surface of the unexpended 
Intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre^xpanded ends, 214a and 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters erf the unexpended intemnediate 
portion 214c. 

25 

An end 216a of a slotted taibular member 216 that defines a passage 216b Is coupled 
to the other pre-exiranded end 214d of the second dependable tubular member 214 by 
a conventtonal threaded connection. Another end 216c of ttie slotted tubular number 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of ttie slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended intermediate portton 220c another pre-expanded 
end 220d, and a seating member 220e coupled to the exterior surface of the 
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unexpended bitermedlate portion. In an exemplary embodiment, the inside and outeide 
diameters of the pre-expanded ends, 220a and 220d, of the third expandable tubular 
member 220 are greater than the Inside and outsMe diameters of the unexpended 
intemie(fiate portion 220c, . 
5 • 

An end 222a (rf a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubular member 220. 

In an exemplary embodiment, the inside and outside diameters of the pre-expanded 
10 ends, 206a, 206d, 214a, 214d. 220a and 220d, of the expandable tubular members, 
206, 214, and 220, and the slotted tubular members 210. 212, 216. and 218. are 
substantially equal. In several exenrq>lary embodiments, the sealing members, 206e, 
214e, and 220e, of the expandable tubular members. 206, 214. and 220, respecUvety. 
further include anchoring elements for engaging the weltbore casing 104. In several 
15 exemplary mibodiments. the slotted tubular members, 210. 212. 218. and 218. are 
conventional stotted tubular memt>ers having threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a structural support, in several 
alternative embodiments, the slotted tubular niembers. 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introducing fluidic materials 
20 such as. for example, oil. gas and/or water from or into a subtemanean fomnation. 

In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 Is initially 
positioned in a borehole 224 tbrmeid in a. subtenranean formation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b.- The borehole 224 may be 

25 positioned in any orientatioh from vertical to horizontal. In ah exemplary embodiment, 
the upper end of the tubular support member 202 may be supported in a conventionai 
inanner using, for example, a slq> jdnt, or equivalent device in order to.pemut upward 
movement of the tubular support member and tubidar expansion cone 204 relative to 
one or more of the expandable tubular members. 206. 214, and 220, and tubular 

30 members, 210, 212, 216, and 218. 

In an exemplary embodinr^ent, as illustrated in Rg. 2b, a fiuidic material 228 is then^ 
injected into the system 200. through the passages, 202a and 204a. of the tubular 
support menrtber 202 and tubular expansion cone 204. respectively. 
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In an exempiary embodiment as illustrated In Fig. 2c, the continued injection of the 
fluldic material 228 through .the passages. 202a and 204a. of the tubular support 
member 202 and the tubular expansion oone 204. respectively, pressurizes the 
5 passage 18b of the shoe 18 bekwv the tubular expansion cone thereby radially 
expanding and plastically defoming Uie expandable tubular member 206 off of the 
tapered external surfiace 204b of the tubular expar»ion oone 204, In particular, the 
intennedlate non pre-expanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically defbnmd off of Hie tapered external surface 204b of 

10 . the tubular expansion cone 204. As a result, the sealing member 206e engages the 
Interior surface of the weilbore casing 104. Consequently, the ladialiy expanded 
intermediate portion 206c of the expandable tubular member 206 is thereby coupled to 
the wetlbore casing 104. In an exemplary embodiment, the radially expanded 
Intennedlate portion 206c of the expandable tubular member 206 Is also thereby 

15 andwred to the weiibore casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d, after the expandable tubular 
member 206 has been plastically defbrmed and radially expanded off of the tapered 
extemal surface 204b erf the tutelar expansion cone 204. the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upwarxl force to the tubular support 
member 20Z As a result, the second and third expandable tubular members, 214 and 
220, are radially expanded and plastieally defonned off of the tapered extemal surface 
204b of the tubular expansion oone 204. In particular, the intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically deformed off of the tapered extemal surfooe 204b of the 
tubular expansion cone 204, As a result, the sealing meniber 214o engages the 
interior surface of the wellbore 224, Consequently, the radially expanded intermediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
weUborB224. In an exemplary embodlnrient. the Padiany expanded Intennedlate portion 

30 214c of the second expandable tubular member 214 is also thereby anchored to the 
weDbore 104. Furthermore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement.wlth the pre^xpanded end 220a of the third expandable tubular member 
220. Rnally, the continued appDcation of the upward force to the tubular member 202 
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Will then radially expand and plasticatly deform the thlwJ expandable tubular member 
220 off of the tapered eixtemai surface 2D4b of the tubular expansion cone 204. In 
parlfcolar. the Intermediate non pre^xpandetf portion 220c of the third expandable 
tubular member 220 is radially expanded and plastically defbrnied off of the iapeied 
external surface 204b of the tubular expansion cone 204, As a result, the sealing 
member 220e engages the Interior surface of the weilbore 224. Consequently, the 
radially expanded int^mnediate portion 220c of the third expandable tubular member 
220 Is thereby coupled to the wellbbre 224. In an exemplary embodiment, the radially 
expanded intermediate portion 220c of the third expandable tubular member 220 is 
also thereby anchored to the weilbore 224. As a result, the water zone 226a and 
fluididy belated from the targeted oil sand zone 226b. 



After completing the radial expansion and plastic deformation of the third expandable 
tubular mernber 220, the tubular support member 202 and the tubular expansion cone 
15. 204 are removed from the weilbore 224. 

Thus, during the operation of the system 10. the Ihtermedlate non pre^anded 
portions. 206c. 214c, and 220c, of the expandable tubular members. 206. 214, and 
220. respectively, are radially expanded and plasticatly defontied by the upward 
20 displacement of the tubular expansion cone 204. As a result, the sealing members. 
206e. 214e, and 220e. are displaced in the radial direction into engagement with the 
waflbOTB 224 thereby coupling the shoe 208. the expandable tubular member 206. the 
slotted tubular membera. 210 and 212. the expandable tubular member 214. the slotted 
tubular members. 216 and 218. and the expandable tubular member 220 to the 
25 wenbore. Furthamwe, as a result, the connections between the expandable tubular 
members. 208. 214. and 220. the shoe .208. and the slotted tubular members, 210, 
212. 216. and 218, do not have to be expandable connecttons thereby providing 
significant cost savings. In addition, the Inside diameters of the expandable tubular 
members. 206. 214. and 220. and the slotted tubular members. 210. 212. 216. and 
218. after the radial expansion process, are substantially equal. In this manner, 
additional conventional tools and other conventional equipment rray be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several altennatjve embodiments, the conventional tools and equipment include 
conventional valving and other conventional flow control devices for oontroiling the flow 
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of fluidte materials within and tMtw^en the expandable tubular members. 206. 214, and 
220, and the slotted tubular members. 210, 212. 216, and 218. 

Furthennore. in the system 200, the slotted tubular, membefs 210, 212, 216, and 218 
5 are interleaved among the expandable tubular members. 208. 214, and 220. As a 
result, because only ttw intennediate non pre-expanded porUons. 208c. 214c and 
220c of the expandable tubular membere, 206, 214, and 220, respectivety. ere radially 
expanded and plastically deformed, the slotted tubular members, 210. 212. 218, and 
218 can be conventional slottad tubular members thereby significantly reducing the 

10 cost and complexity of the system 1 0. liilbreover. because only the intermediata non 
pre-expanded portions, 2p6c, 214c and 220c. of the expandable tubular members, 
206, 214, and 220. respectively, are radially expanded and plastically deformed, the 
number and length of the interleaved slotted tubular members. 210. 212. 218, and 218 
can be much greater than the number and length of the expandable tubular members. 

15 In an exemplary embodiment, the total length of the Intennediate non pre-expanded 
portions, 206c 214c and 220c. of the expandable tubular members, 206. 214, and 
220, ts approximately 200 feet, and the total length of the slotted tubular members, 
210, 212. 216, and 218, is appnjximately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically defbnning a total length of only 
approxirhately 200 feel 

Furthermore, the sealbig members 206e. 214o, and 220e, of the expandable tubular 
members. 206, 214. and 220, respectively, are used to couple the expandable tubular 
25 members and the slotted tubular members. 210, 212, 216, and 218 to the wellbere 224. 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the wellbore 224 may be large enough to effectively eliminate the possibHIty of 
damage to the expandable tubular members and sfotted tubular members during the 
plaoement of the system 200 within the weilborB. 

30 

In an exemplary embodiment, the pre-expanded ends. 206a, 206d, 214a. 214d, 220a, 
and 220d, of the expandable tubular members, 208, 214. and 220, respectively, and 
the slotted tubular members. 210. 212, 216. and 218. have outside diameters and wall 
thldtnesses of 8.375 Inches and 0.350 inches, respecth^ly; prior to the radial 
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expansion, the Intermediate non pre-expanded portions, 206c 214c, and 220c, of the 
expandable tubular members. 208, 214, and 220. respectively, have outside diameters 
of 7.625 inches; the slotted tubular members. 210, 212, 216, and 218. have inside 
diameters of 7.675 inches: after the radial expansion, the inside diameters of the 
5 intemndiate portions, 206c. 214c and 220c of the expandable tubular members. 206, 
214. and 220. are equal to 7.675 inches; and the weUbore 224 has an inside diameter 
of 6.755 inches. 

In an exemplary embodiment, the pre-expanded ends. 206a. 206d. 214a, 214d, 22ba. 
10 and 220d, of the expandable tubular members, 206. 214. and 220. respectively, and 
the slotted tubular members, 210, 212, 216. and 218. have outside diametere and wall 
thicknesses of 4.500 Inches and 0.250 inches, respectively; prior to. the radial 
expansion, the Inbnmedlate non pre-expanded portions, 206c 214c and 220c of the. 
expandable tubular members. 206, 214. and 220, respectively, have outside diameters 
15 of 4.000 inches; the slotted tubular' members, 210. 212, 216, and 218. have inside 
diameters of 4.000 indies; after the radial expaosion, the inside diameters of the 
iiitennediate portions. 206c 214c and 220c of the expandable tubular members, 206, 
214, and 220, are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.892 inches. 

m an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as. for example, oil. gas. and/or water into or from the subterranean 
formation 226b. 

Refening now to l=lg. 3. an exemplary embodiment of an expandable tubular member 
300 wH now be described. The tubular member 300 defines an interior region 300a 
and includes a first end 300b including a first threaded connection 300ba, a first 
tapered portion 300c an Intermediate portion 300d, a second tapered portion 300e. 
and a second end 300f including a second threaded connection 300fa. The tubular 
member 300 further preferably includes an intermediate sealing member 300g that is 
coupled to the exterior surface of the Intennediate portion 300d. 

In an exemplary embodinwnt. the tiAular member 300 has a substantially annular 
crcBS section. The tubular member 300 may be fabricated from any number of 
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cohvefitional commercially available materials such as, for example, Oilfield Country 
Tubular Goods (o'CTQ), 13 chromium steel tubing/casing, or LB3, J55, or P110 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular nnember 300 has a 
substantially circular cross section. Furthwnore, In an exemplary embodiment, the 
interior region 300a of the tubular member includes a first inside diameter Di. an 
intenfnediate inside diameter bmr. and a second inside diameter Da. In an exemplary 
embodiment, the first and second inside diameters, Di and D2, are substantially equal. 
10 In an exemplary embodiment, the first and second inside diameters, Di and D2, are 
greater than the Intenmediate inside diameter Dimt* 

The first end 30W) of the tubular member 300 Is coupled to the intemiediate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 Is coupled to the intemnediate portion by the second tapered portion 300e, In an 
exemplary embodinwnt, the outside diameters of the. first and second erwls, 300b and 
300f, of the tubular member 300 Is greater than the outside diameter of the 
intennediate portion 300d of the tubular member. The first and second ends, 300b and 
300f, of the tubular member 300 include wall thicknesses. ti and ta, respedWely. In an 

20 exemplary embodiment, the outside diameter of the Intemriediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The Intennediate portion 300d of the tubular 
member 300 Includes a wall thickness tiMT. 

X In an exemplary embodiment, the wan thicknesses ti and t^ are substantially equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular member 300. In an exemplary embodiment, the wall 
thkicnesses, t« and ta, are both greater than the waD thickness tm in order to optfnnally 
match the burst strength of ttie first and second ends. 300a and 300f. of the tubular 

30 menriber300withtheintenmdiateportton300dofthehjbutarm 

In an exemplary embodiment, the first and second tapered portions. 300c and 3(K)8, 
are inclined at an angle, a, relative to the longitudinal direction ranging from atxxjt 0 to 
30 degrees in order to optimally facilitate the radial expansion of the tubular menrd)er 
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300. In an mempiaiy embocfiment, the fiist and second tapered porttons, 300c and 
300e, provide a smobth transition between the first and second ends. 300a and 300f, 
and the intennediate portion 300d. of the tubular member 300 In order to mlnhnlze 
. stress concentrations. 

The Intermediate sealing member 300g Is coupled to the outer surface of the 
Intermediate portion 300d of the tubular member 300. In an exemplary embodiment, 
the Intermediate sealing member 300g seats the interface between the Intennediate 
portion 300d of the tubular member 300 and the Interior surface of a wellbore casing 
305. or other preexisting structure, after the radial expansion and plastic defbnnation of 
the intermediate portion 300d of the tubular member 300. In ah exemplary 
embodiment, the Intennediate seating mender 300g has a substantiaily annular cross 
section. In an exemplary embodiment, the outside diameter of the intennediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 
ends. 300a and 300f. of the tubular member 300 In order to optimally protect the 
intennediate sealing member 300g during ptecement of the tubular member 3CK) within 
the wellbore casings 305. The intennediate sealing member 300g may be fabricated 
from any number of conventional oommercfaily available matertels such as, for 
example, thennoset or thennopiastic polymers. In an exemplary embodirnent, the 
intennediate sealing member 300g is fabricated from thennoset polymers in order to 
opifcnally seal the radially expanded intennediate portion 300d of the tubular member 
300 with the wellbore casing 305. In several altemative embodiments, the sealing 
member 300g includes one or more rigid anchors tor engaging the weObore casing 305 
to tttereby anchor the racSaiiy expanded and plasticaliy deformed intennediate porlUon 
300d of the tubular member 300 to the WBllbore casing. 

R^erring to Figs. 4. and 5a to 5d. In an exemplary embodiment, the tubular member 
3dO Is formed by a process 400 that includes the steps of: (1 ) upsetting both ends of a 
tubular nwmbef In step 405; (2) expanding both upset ends of the tubular member in 
step 410; (3) stress relieving both expanded upset ends of the tubuter member In step 
415; (4) fomning threaded connections in brth expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter of the 
non-«xpanded intennediate portion of the tubular member In step 425. 
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As illustrated in FIG. 5a, in step 405, both ends. 500a and 500b, of a tubular member 
500 are upset using conventional upsetting methods. The upset ends. 500a and 500b. 
of the tubular member 500 indude the wall thidtnesses t, and t2. The intermediate 
portion 500c of the tubular member 500 Indudes the wall thickness Imt and the interior 
diameter Dm. In an exemplary embodiment, the wail thicltnesses t, and tj are 
substantially equal in order to provide burst strength that is substantially equal along 
the entire length of the tubular member 500. In an exemplary embodiment, the wall 
thicknesses ti and ts are both greater than the waH thickness tiNT in order to provide 
burst strength that is substantially equal along, the enfire length of the tubular member 
500, and also to optimally fadlitate the formation of threaded connecfions.in the first 
and second ends, 500a and 500b. 

As illustrated In Fig. 5b. in steps 410 and 415. both ends. 500a and 500b, of the tubular 
nwmber 500 are radially expartded using conventiorial radial expansion methods, and. 
then both ends, 500a and 500b. of the tubular member are stress relieved. The 
radiaUy expanded ends, 500a and 500b, of the tubular member 500 Indude the Interior 
diameters D, and Dj. in an exemplary embodiment, the interior diameters Di and Da 
are substantially equal In order ta provide a burst strength that is substantially equal. In 
an exentplary embodiment, the ratk) of the interior diameters Di and Dj to the Interior 
diameter Dint ranges from about 100% to 120% in order to fadlitate the subsequent 
radial expanskm of the tubular membsr 500. 

In a prsferred embodiment, the relationship between the wall thicknesses t,, tj. and tiNr 
of the tubular member 500; the inside diameters Oi. Ds and Dint of the titular member 
500; the Inskie diameter DMnm of the wellbore casing, or other structure, that the 
tubular member 500 wiH. be inserted into; and the outsMe diameter Deon. of the 
expansion cone that will be used to radially expand the tubular member 500 within the 
wellbore casing is ghfen by the fdtowing exprsssion: 




where ti = ta; and 
D, = Dj. 

By satisfying the relatkxnhip given in equatkm (1). the expanskm forces placed upon 
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the tubular member 500 during the subsequent radial ex(»nsion process are 
substanfially equalized. More gerteraliy. the relationship given in equation (1) may be 
used to calculate the optimal geometry for the tubular member 500 for subsequent 
radial expansion and plastic defbnnation of the tubular member 500 for fobricating 
and/or repairing a wellbore cening. a pipeline, or a structuFEd support 

As iliustiated in FIG. 5<^ in step 420. conventional threaded connections. SOOd and 
500e. are formed in both expanded ends. 500a and 500b, of the tubular member 500. 
In an exemplary embodiment, the threaded connections. 500d and 500e. are provided 
using conventional processes for fomiing pin and box t^pe threaded connections 
avaHal^ from Attas-Bradford. 

> 

As illustrated in Rg. 5d. in step 425, a sealing member 500f is then applied onto the 
ojtsido diameter of the non-expanded intemrwdlate portion 500c of the tubular member 
500. The sealing menrd>er SCiOf ma/ be applied to the outside diameter of the non- 
expanded intemiedlate portion 500c of the tubular member 500 using any number of 
conventional commercially available methods. In a preferred embodiment, the sealing 
member 500f is applied to the outside diameter of the intennediate portion 500c of the 
tubular member 500 using commercially available chemical and temperature resistant 
adhesive bonding. 

In an eiramplary embodhient, the expandable tubular men*ers, 206. 214. and 220, of 
the system 200 are si^tanUaHy identical to, and/or Incorporate- one or more of the 
teachings of, the tubular membere 300 and 500. 

FMenvig to Fig, 6. an exemplary emboAnient of tubular expanston cone 600 for 
radially expanding the tubular membere 206, 214. 220, 300 and 500 will riow be 
described. The expansion cone 600 defines a passage 600a and includes a ftont end 
60S. a rear end 610. and a radial expansion section 615. 

In an exemplary embodiment, the rediel expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attack a, and the. second conical outer surface 625 
Includes an angle of ettack 02. In an exemplaiy embodiment, the angle of att^ Oi is 
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greater than the angle of attack 02. In this manner, the fist conical outer surface 620 
Mmally radially expands the intennediate portions, 206c 214c 220c 300d, and 500c 
of the tubular members. 206, 214, 220, 300, and 500.' and the second conical outer 
surface 525 optimally radially expands the pre-«iq>anded first and second ends, 206a 
5 and 206d. 214a and 214d; 220a and 220d, 300b and 300f. and 500a and 500b. of the 
tubular members, 206. 214. 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surfeoe. 620 includes an angle of attacic ai ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack Oa 
ranging from about 4 to 1 5 degrees In order to optimally radially Expand and plastically 
10 defbrm the tubular members, 206, 214. 220. 300 and 500. MorB generally, the 
expansion cone 600 may include 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the front end 606 of the sxpanskjn cone 600 to the 
rear end 610 (rf the exp8nsk)n cone 600. 

15 Referrtag to Fig. 7, another eixemplary embodinwnt of a tubular expanston cone 700 
defines a passage 700a and includes a front end 705, a rear end 710. and a radial 
expansion section 715. In an exemplary embodiment, the radial expansion sectton 715 
includes an outer surface having a substantially parabolic outer profile thereby 
providing a parabolokl shape. In this manner, the outer surface of the radial expansion 

20 section 715 provMes an angle of attack that constantly decreases from a maximum at 
the front end 7(» of the expansion cone 700 to a nilnimum at the rear end 71 0 of the 
expanskm cone. The parabolic outer profile of the outer surface of the radial 
expansion sectton 715 may be fomned using a plurality of adjacent discrete oonk»l 
sectiore and/br using a continuous curved surface. In this manner, the region of the 

25 outer svrf^ of the radial expanskm sectton 715 adjacent to the front end 705 of the 
expanston cone 700 may optimally radially expand the Intemiediate porttons. 2p6c 
214c 220c 300d. and 5Q0c of the tubular members, 206. 214. 220. 300, and 500. 
whBe the region of the outer surface of the radial expanskxi section 71 5 adjacent to the 
rear end 710 of the expanston cone 700 may optimally radially expand the pre- 

30 expanded first and second ends. 206a and 206d. 214a and 214d, 220a and 220d. 300b 
and 300f. and 500a and 500b, of the tubular members, 206, 214. 220. 300 and 500. In 
an exemplary embodiment, the parabolic profile of the outer surfeoe of the radial 
expansion section 715 is selected to provide an angle of attack that ranges from about 
8 to 20 degrees in the vicinity of the front end 705 of the expanston cone 700 and an 
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angle of attack in the vidnily of the rear end 710 of the expansion cone 700 from about 
4 to IS degrees. 
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In ah exemplary embodlmertt. the tut)ular expansion cone 204 of the system 200 Is 
sut)stantially Identical to the expansion cones 600 or 700. and/or inoorporetes one or 
more of the teachings of the expansion cones 600 and/br 700, 

In several alternative embodiments, the teachings of the apparatus 130. the system 
200. the expandable tubular member 300. the method 400. and/or the expandable 
tubular member 500 are at least partially combined. 



Referring to Fig. 8. In an alternative embodiment. convenUonai temperature, pressure, 
and flow sensore. 802, 804. and 806. respectively, are operably coupled to the- 
perforated tubulare 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors. 802. 804. and 806. respectively. In turn are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operationa) efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 operation of the flow contfol valves 160 as a function of the operating temperature, 
pressure, and flow rates within the perforated tubular membere 145 are conventional. 

Referring to Fig. 9. in an altemathre embodiment, a soOd tubular member QQ5 is 
coupled to one of the perforated tubular membere 145 . by radially expanding and 
plasUcally defbmning the solid tubular member into engaigement with the perforated 
tubular member in a conventional manner and/or using one or more of the radial 
expansion methods disdosed In ofie or more of the following: (1) U.S. patent 
application serial no. 09/454.139, attorney docket no. 26791.03.02. filed on 120/1999, 
(2) U.S. patent application serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2«3/2000. (3) U.S. patent application serial no. 09/602.350. attorney docket no. 
25791.8.02. filed on 2/10«000. (4) U.S. patent appOcatton serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent appOcatton serial 
no. 09/523.460. attorney docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent 
applicatton serial no. 09/512,895. attorney docket no. 25791.12.02. filed on 2C4/2000, 
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(7) U.S. patent application serial no. 09/511.941. attorney docket no, 25791.16.02, filed 
on 2/24/2000. (8) U.S. patent application serial no. 09/586,946. attorney docket no. 
25791.17.02. fUed on 8/7/2000, (9) U.S. patent appHcatfon serial ho. 09/550.122. 
attorney docket no. 25791.23.02. filed on 4/26/2000.. (10) PCT patent applteation serial 
no. PCT/USOO/18635, attorney docket no. 25791.25.02. filed on 7/9/2000, (11) U.S. 
provisxxial patent applteatbn serial no. 60/162.671, attorney docket no. 25791.27, filed 
on 11/1/1899. (12) U.S. provisional patent application seilai no. 60/154.047. attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisionai patent applteation. serial 
no. 60/159,082. attorney docket no. 25791 .34, . filed on 10/12/1999. (14) U.S. 
provisional patent applicatton serial no. 60/159,039, attorney docket no. 25791 .36, filed 
on 10/12/1999, (15) U.S. provisioned p^t application serial no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provistonal patent applteation serial 
no. 60/212,359, attorney docket no. 26791.38, filed on 6/19/2000, (17) U.S. provisional 
patent application serial no. 6CV165,228, attorney, docket no. 25791.39, .filed on. 
11/12/1999, (18) U.S. provistonal patent applteation serial no. 60/221,443, attorney 
docket no. 25791.45. flied on 7/28/2000. (19) U.S. provisional patent applicatton serial 
no. 60/221.645, attorney docket no. 25791.46, fiied on 7/28/2000. (20) U.S. provisional 
patent appiicalion serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent applteation serial no. 60/237,334, attorney 
docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional patent application serial 
no. 60C70,007, attorney docket no. 25791.60. filed on 2/20/2001; (23) U.S. provistonal 
patent appOcatten serial no. 60/262,434. attorney docket no. 26791.51. filed on 
1/17/2001; (24) U.S. provistonal patent application serial no. 60/259.486, attorney 
docket na 25791.52. filed on 1/3/2001; (25) U.S. provisional patent application serial 
no. 60/303.740, attorney docket no. 25791.61, filed on 7/8«001; (26) U.S. provisional 
patent application serial no. 60/313,453. attorney docket no. 25791.59/ filed on 
8/20/2001: (27) U.S. provistonal patent japplicatton serial no. 60/317.985. attorney, 
docket no. 25791.67. filed on 9/8/200i; (28) U.S. provistonal patent applteation serial 
no. 60.318.386, attorney docket no. 25791.67.02, filed on 0/10/2001; and (29) U.S. 
utiBty patent applteation serial ho. 09^69,922, attorney docket no. 25791.69, fOed on 
10/3/2001, the disclosures of wfiich are incorporated herein t>y reference. In (his 
manner, the solid tutnilar roemtMr 905 flukUdy seals the radial passages formed in the 
perforated tubular merr*er 145 thereby preventing the p^sage of fiuMic materials 
and/or formatten materials through the petforated tutniiar nrtember. 
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Referring to Fig. 10, in an alternative eml)odinient. the radial openings in one of the 
perforated tubular menribers 145 are sealed by injecting a hardenable fluidic sealing 
material 1005 Into the radial openings In the one perforated tubular member by 
positioning a closed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventtonal sealing members 1015 and 
1020 then seal the interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluldic sealing material 1005 Is then 
injected Into the radial openings in the one perforated tiAutar member 145. The 
sealing members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020. are then removed from the 
apparatus 130. and the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 
from the Interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hardenable fluidic sealing material is a curable epoxy resin. 

In an alternative embodiment, as illustrated in Fig. 11. one or more of the perforated 
tubular members 145 of ttie apparatus 130 are radially expanded and plastically 
defomned Into contact with the sunrounding formation 125 thereby compressing the 
sunxHinding formation. In this manner, the surrounding formation 125 is maintained in 
a state of compression thereby stabillzirig the sunounding fbmiation, reducing the flow 
of loose particles from the sunrounding fomnaUon into the radial openings of the 
perforated tubular njember 145, and enhancing the recovery of hydrocartwns from the 
sunrounding fonmaUon. 

h an ailemative embodiment, a seismic source 1105 is positioned on . a surface 
locaBbn to thereby Impart seismic energy into the formation 125. • In this nranner. 
particles lodged in the radial openings In the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarit)ons from the formation 125. 

In an alternative embodiment, atter the perforated tubular member 145 has been 
radially expanded and plastically fonmed into contact with the sunounding fomiation 
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125, thereby coupling the peiforated tubular member 145 to the surrounding fomwtion, 
an impulsive load is applied to the perforated tubular member. The impulsive load may 
be applied to the perforated tubular nriember 145 by applying the load to the end (rf the 
apparatus 130. The impulsive toiad is then transferred to the sunounding fomiation 125 
thereby compiK^ting and/or slurrifying the sunnounding formation. As a result the 
recovery of hydrocarbons from the fomiation 125 is enhanced; 

In an alternative embodiment^ as illustrated in Fig. 12/ a weilbore casing 1205 havirig 
one or more perforations 1210 is positioned within the weilbore 105 that traverses the 
fomiatfon 125. When the apparatus 130 is positioned within the weUbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically deformed into contact with the welibore casing 1205 thereby 
compressing the sumounding fomiation 125. In this manner, the sunounding formation 
125 is maintained in a state of compression thereby stabilizing the surrounding 
fwnwtlon, reducing the flow of loose particles from the sunounding fomiation into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocart^ons from the surrounding fonnation. 

In an alternative embodiment, a seismic source 1215 is positioned on a surface 
location to thereby impart seismic energy Into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 125. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically formed into contact with the wetlbore casing 1205, 
thereby coupUng the perfbrated tubular menrU)er 145 to the surrounding fomiation. an 
impulsive toad is appOed to the perforated tubular member. The Impulsive bad may be 
applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The impulsive iMd is then transferred to the sunounding formation 125 
thereby compacting and/or slurrifying the surrounding fomiation. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanced. 
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Referring to Fig. 13. in an aHemative embodiment, one or more perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
oxpandlr»9 arxl plastically defonning the perforated tubular member into engagement 
with the perforated tubular member in a conventional manner and/or using one or mora 
5 ofthe radial expansion methods disclosed In one or more of the following: (t) U.S. 
patent application serial no. 08/454.139. atiomey docket no. 25791.03.02, filed on 
12^/1999, (2) U.S. patent application serial no. 09/510.913. attorney docket no. 
25791.7.02. filed on 2^3/2000. (3) U.S. patent application serial no. 00502,350. 
attorney docket no. 26791.8.02. filed on 2/1W2000. (4) U.S. patent applicatton serial 
10 no. 09/440.338. attorney docket no. 25701.9.02. filed on 11/15/1999. (5) U.S. patent 
applicatfon serial no. 08/523,460. attorney docket no. 25791.11.02. filed on 3/10/2000. 
(6) U.S. patent applkation serial no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/2000. (7) U.S. patent application serial no. 09/511.941. attorney docket no. 
25791.16.02. filed on 2/24/2000. (8) U.S. patent applicatton serial no. 09/588.946. 
15 attorney docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent appllcatkw serial 
no. 09/559.122. attorney docket no. 25791.23.02. filed on 4/26/2000. (10) PCT patent 
application serial no. PCT/USOO/18635, attomey docket no. 26791.25.02. filed on 
7/9/2000. (11) U.S. provisional patent application serial no. 60/162.671. attomey docket 
no. 25791.27, filed on 11/1/1999. (12) U.S. provisional patent applicatkwi serial no. 
20 60/154.047. attomey docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisional 
patent appHcatton serial no.- 60/159.082. attomey docket no. 25791.34. filed on 
10/12/1999. (14) U.S. proviskMial patent applwatlon serial no. 60/159,039. attomey 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent applicaflon serial 
no. 60/159,033, attomey docket no. 25791.37, filed on 10/12/1099. (16) U.S. 
25 provisional patent appKcation serial no. 60/212.359, attomey docket no. 25791 .38. filed 
on 6/19/2000, (17) U.S. provistorial patent appHcatnn serial no. 60/165,228. attomey 
docket no. 25791.39. filed on 1 1/12/1999. (18) U.S. provisional patent appHcatton serial 
no. 60/221.443. attomey docket no. 25701.45. filed on 7/28«000, (19) U.S. provistonal 
patent application serial no. 60/221.645. attomey docket ho. 25791.46, filed on 
30 7I2BI2O00, (20) U.S. provisional patent appncatton serial no. 60/233.638. attomey 
docket no. 25791.47. filed on 9/18/2000. (21) U.S. provisional patent application serial 
no. 60/237.334. attomey docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional 
patent application serial no. 60^70.007. attomey docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provisional patent applicatton serial no. 60062,434. attomey 
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docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259,486. attorney docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisibnal 
patent application seriai no. 60/303,740. attorney docKet no. 25791.61. filed on 
7/8/2001; (26) U.S. provisional patent application serial no. 60/313,453, attorney docket 
no. 25791.59. filed on 8/20/2001; (27) U.S. provisional patent applicalfcxi serial no. 
60/317.985, attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent application serial no. 60/318.388. attorney docket no. 25791.67.02, filed on 
8/10/2001; and (29) U.S. utility patent appiicatton seriai no. 09/969.922, attorney docket 
no. 25791.69, filed on 10/3/2001. the (Ssckisures of wt)k:h are incorporated herein t)y 
reference. In this nfwnner, the perforated tubular member 905 modifies the flow 
characteristics of the pertbrated tubular member 145 thereby pennittirjg the operator of 
the apparatus 130 to modify the overall flow characteristics of the apparatus. 

In an alternative embodiment, as illustrated in Fig. 14, a one-way valve 1405 such as, 
for example, a check valve fluididy cduples the Interior of a pair of adjacent perfbrated 
tubular members, 145a and 145b. that extract hydrocartjons from conaspondlng 
subtenanean zones A and B. In this manner,, if zone B becomes depleted, 
hydrocarbons that are being extracted from zone A will not flow into the depleted zone 
B. 

In an alternative embodiment; as IBustrated in Fig. 15. the apparatus 130 is used to 
extract geothennal energy from a targeted subterranean geothermal zone 1505. In this 
manner, the operattonal efficient of the extradton of geothemral energy is signlfteantly 
enhanced due to the increased Internal diameters of the various radialiy expanded 
elemente of the apparatus 1 30 that permit {peater volumetric ftows. 

In an altemative embodiment, the peribrated tubular members. 145, 210, 212, 216. 
218, and 1305 of the apparatus 130 may be deaned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, the amourtf of further radial 
expansion required to dean the radial passages of the perforated tubular members 
145. 210. 212, 216. 218. and 1305 of the apparatus 130 ranged firom about 1% to 2%. 

An apparatus has been described that Indudes a zonal isolation assembly induding 
one or more solid tubular members, each sdU tubular member induding one or more 



46 



external seals, and one or more perforated tubular members coupled to the solid 
tubular members* and a shoe coupled to the zonal isotation assembly. In an exemplary 
embodiment, the zonal isolation assembly further includes one or more intermediate 
solid tubular members coupled to and interleaved among the perforated tubular 
members, each intennediate soiid tubular nf>ember including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or more valve members for controlling the flow of fluMIc materials between the tubular 
members. In an exemplary embodiment, one or more of the intermediate solid tubular 
members include one or more valve members. 

An apparatus has also been described that Includes a zonal isolation assembly that 
Includes one or more prinnary solid tubulars, each primary solid tubular including one or 
more external annular seals, n perforated tubulars coupled to the primary soHd 
tubulars. and n-1 Intemiediate solid tubulars coupled to and interleaved among the 
perforated tubulars, each intennediate solid tubular including one or nrx)re external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
weiiboTB has also been described that Includes positioning one or more primary solid 
tubulars witWn the wellbore, the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, fluldicly coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subtemEman zone to the second sutrterranean zone within the weliborB external to 
the soHd and perforated tubulars. 

A method of extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the weilboie including a casing, has also been described that includes 
positioning one or mora primary soM tubulars within the wellbora, fluididy coupling the 
primary solid tubulars with the casing, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zone, fluidicly coupling the perforated tubulars with the primary solid tubulars. fluldicly 
isolating the producing subtenranean zone from at least one other subtenanean zone 
within the weDb^xe, and fluWicly couplir^ at least one of the perforated tubulars with the 
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producing subterranean zone. In an exemplary embodiment, the method further 
includes controllabJy fluldidy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been described that includes a subten^nean fbnnation including . 
a wellbore. a zonal isdatton assembly at least partial^ positioned within the wellbore 
that includes one or more scriid tubular members, each solid tubular member including 
one or rnore external seals, and one or more perforated tubular members coupled to 
the soKd tubular members, and a shoe positioned within the weHbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and tto 
perforated tubular members are fonned by a radial expansion process performed within 
tte wellbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or more intermediate solid tubular members coupled to and interleaved 
among the perforated tubular members, each intermediate solid tubular member 

15 including one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular mennbers, and the Intermediate solid tubular members 
are fbmned by a radial expansion process perfomfied within the wellbore. In an 
exemplary embodinrient, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of ifluids between the solid tubular members and 

20 the perforated tubular members. In an exemptery embodinient, one or nfw)fe of the . 
intemiediate solid tubular membe.r8 include one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
mentbers. 

25 An apparatus has also been described that includes a subterranean formation Including 
a wellbore, a zonal Isolation assembly positioned within the wellbore that includes one 
* or more primary solid tubulars. each primary solid tubular indudtng one or more 
external annutar seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 IntermoGBate solid tubulars coupled to and intmleaved among the 

30 perforated tubulars. each intermediate solid tubular indudmg one or more external 
annular seals, and a shoe coupled to the zonal isolation assen*ly. wherein at least one 
of the primary solid tubulars, the perforated tubulars. and the intemnedlate solid 
tubulars are fomned by a radial expansion process performed within the wellbore. 
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A method of isolating e first subterranean zone from a second subterranean zone in a 
wellbore has ateo been described that indudes positioning one or mora primary solid 
tubuiars within the wellbore, the primary solid tubulars traversing the first subtenBnean 
zone, positioning one or mora perforated tubulars within the wellbore. the perforated 
tubuiars traversing the second subterranean zone, radially exparidlng at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluidiciy coupling 
the perforated tubulars and the pdmavy solid tubulais, and preventing the passage of 
fluids from the first subterranean zone to the second subtenanean zone within the 
weObore external to the primary solid tubulars and perlbrated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbdre. at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubuiars within the wellbore. positioning one or 
more perforated tubulars within the wellbore. the perforated tubulars traversing the 
producing subtenranean zone. radiaHy expanding at least one of the primary solid 
tubulars and the perforated tubulars wfthin the wellbore, fluidiciy coupling the primary 
solid tubulars with the casing, fluldldy coupling the perforated tubulars with the primary 
solid tubulars, fluididy; isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore, and fluldldy coupling at feast one of the 
perforated tubulars with the produdng subtenranean zone. In an exemplary 
embodiment, the method further indudes oontrdlably fluidiciy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subterranean fomnation Induding 
a weUbore, a zonal isolation assembly positioned within the wellbore that indudes n 
solid tubular members positioned within the wellbors, each solid tubular member 
induding one or more extemal seals, and n-1 perlbrated tubular members positioned 
within the vi^Hbore coupled to and interieaved among the sdid tubular memben^ and a 
shoe positioned within the welibore ooupled to the zonal Isolation assembly. In an 
exemplary embodiment, the zonal isolatior) assembly further comprises one or more 
valve members for controlling the flow of fluids between the sdid tubular members and 
the perforated tubular members. In an exemplary embodiment, one or more of the 
solid tubular members indude one w more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subterraneari zone in a 
welibore has also been described that Includes means for positioning one or more 
primary solid tubulars within the. welibore. the primary solid tubulars traversing the first 
5 subtenranean zone, means fbr positioning one or more perforated tubulars within the 
wenx)re, the perforated tubulars traversing the second subterranean zone, means for 
fluididy coupling the perforated tubulars and the primary soM tubulars, and mearis fbr 
preventing the passage of fluids from the first subterranean zone to the seoond 
subterranean, zone wtttiin the welibore external to the primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone In a welibore, at 
least a portion of the welibore Including a casir^, has also been described that includes 
means for positioning one or more primary solid tubulars within the welibore, means for 

15 flufdicly coupling the primary solid tubulars with the casing, means fbr positioning one 
or more perforated tubulars within the weilbore, the perforated tubulars traversing the 
producing subterranean zone, means for fluididy coupftng the perforated tubulars with 
the primary solid tubulars, means for fluididy isolating the prcxiudng subterranean zone 
from at least one other subtenanean zone within the welibore, and means for fluididy 

20 coupling at least one of the perforated tubulars with the produdng subterranean zone. 
In an exemplary embodiment^ the system further indud^s means for oontrotlably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for Isolating d first subtenanean zone frmi a second subterranean zone in a 
welibore has also beeii described that indudes means for positioning one or more 
prirnary solid tubidars wittiin the welibore, the primary solid tubulars traversing the first 
subterranean zone, means for positioning one or more perforated tubulars writhin the 
welibore. the perforated tubulars traversing the second subterranean zone, means for 

30 radially expanding at least one of the primary soDd tubulars and perforated tubulars 
within the welibore, means for fluididy coupling the perforated tubulars and the primary 
solid tubulars, and nneans for preventing the passage of fluids from the first 
subtenranean zone to the seoond subtenranean zone within the welibore external to the 
primary soBd tubulars and perforated hjbulars. 
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A system for extracting materials from a producing subterranean zone in a wellliorB, at 
least a portion of this wellbore indudlrig a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the weUbore. means for 
positioning one a more perforated tubuiars within the wellbore. the perforated tubulars 
traversing the producing subteoanean zone, means for radially expanding at least one 
of me primary solid tubulars and the perforated tubulars within the wellborn, means for 
fluidicly coupling the primary solid tubulars with the casing, nieans for fluidldy coupling 
the perforated tubulars with the solid tubulars, means for fiuldiciy isolating the 
producing subterranean zone from at least one other subterranean zone within the 
wellbore. and means fcx- fluidldy coupling at least one of the perforated tubulars with 
the producing subterranean zone. In an exemplary embodhront, the system further 
includes means for contrdlably fluididy decoupling at least one of the perforated 
tubulars from at least one c^er of me perforated tubulars. 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end< a 
tubular liner coupled to and supported by the tapered end of the tubular expansion 
corie, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner includes one or more expandable tubular members that each 
indiide a tubular body comprising an intemiedlate portion and first and second 
expanded end portions coupled to opposing ends of the intenmedlate portion, and a 
seeing member coupled to ihe exterior suriace of the intermediate portion, and one or 
more slotted tubular members coupled to the expandable tubular members, wherein 
the inside diameters of the other tubular membere are greater than or equal to the 
outside diameter of the tubular expanston cone. In an exemplary embodlrnent, the wall 
thidcnesses of the first and second expanded erid portiwis are greater than the wall 
thickness of the intennedlate portion. In an exerr^tery enr*odlment, each expandable 
tubular member further indudes a first tubular transKlonary member coupled between 
the first expanded and portion and the Intermediate portion, and a second tutMJiar 
transittonary member coupled between the second expanded end portion and the 
intemiediate portion, wheraln the angles of indlnatton of the first and second tubular 
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transMonary members relative to the intemiediate portion ranges from aboxA 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intermediate 
portion ranges from about 75 percent to about 98 percent of the outside diametere of 
the first and second expanded er^J portions. In an exemplary ennbodiment, the burst 
strength of the first and second expanded end portions to substantially equal tb the 
burst strength of the intemnediate tubutar secHon. In an exemplary embodiment, the 
ratio of the inside dianneters oT the first and second expartded end portions to the 
interior diameter of the intenmediate portion lariges from about 100 to 120 percent. In 
an exemplary embodiment, the relationship between the waO thicknesses ti. t?, and tiNT 
of the first expanded end portion, the second expanded end portion, and the 
intermediate portion, respedively, of the expandable tubular nrwmbers, the inside 
diameters Di, D2 arid Diht of the first expanded end portion, the second expanded end 
portion, and the intermediate portion, respectively, of the expandable tubular members, 
and the inside diameter Dw^ibm of the wellbore casing that the expandable tubular 
member will be inserted into, and the outside diameter Doom of the expansion cone that 
will be used to radially expand the expandable tubular member within the wellbore is 
given by the following expressbn: 

wherein t, = Xz; and wherein Di = Dj. In an exernplary embodiment, the tapered end of 
the tubular e^^ension cone includes a plurality of adjacent discrete tapered sections, 
in an exemplary embodiment, the angle ci attack of the adjacent disoete taperad 
sections increases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expar^ion cone. In an exemplary embodiment, the 
tapersd end of the tubular expanston cone includes an paraboioki body. In an 
exemplary embod^nent, the angle of attack of the outer surface of the paraboloid body 
Increases in a continuous manner from one end of the pariaboloM body to the opposite 
end of the parabptoid body. In an exemplaiy embodiment, the tubular liner comprises 
a plurality of expandable tubular members; and wherein the other tubular members are 
interleaved among the expandable tubular members. 

A method of isolating subterranean zones traverse by a wellbore has also been 
described that includes positioning a tubular liner within the wellbore, and radially 
expanding one or more discrete porttons of the tubular liner Into engagement with the 

52 



WBUbofB. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded Into engagement with the wellbore. In an exempteiy 
embodiment, the remaining portions of the tubular liner are not radially expanded, in 
• an exemptary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material Into the tubular liner, and wherein the remaining 
ones of the discrete portions of tfie tubular liner are rad^lly expanded by puHing an 
expansion cone through the ramainir^ ones of the idisaete portions of the tubular Ifrwr. 
in .an exemplary embodiment, the tubular liner comprises a plurality of tubular 
mernbers: and wherein one or more of the tubular menAiers are radially expanded into 
engagement with the wellbore and one or more of the tubular members are not radially 
expanded Into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded Into engagement with the wellbore 
comprise a portion that is radially expanded Into engagement with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 
exemplary embodiment, the tubular liner includes one or more expandable tubular 
members that each include a tubular body comprising an. intermediate portion and first 
and second expanded end portions coupled to opposing encte of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
porfion. and one or more slotted tubular members coupled to the expandable tubular 
members, wherein the inside diametere of the slotted tubular nwmbers are greater than 
or equal to the maximum Inside diametere of the expandable tubular membere. In an 
exemplary embodiment, the tubular liiier includes a plurality of expandable tubuiar 
membere; and wherein the slotted tubular membere are interleaved among the 
expandable tubular membere. 

A system for isolating suMenranean axies travereed by a wellbore has also been 
described that indudes means for positioning a tubuiar liner within the wellbore, and 
means for radially expanding one or more discrete portions of the tubular liner mto 
engagement with the wellbore. In an exemplary embodinrient, a plurality of discrete 
portions of the tubular liner are radially expanded into, engagement with the wellbore. 
In an exemplary embodiment, the remaining portions of the tubular Oner are not radially 
exp^ed. In an exemplary embodiment, one discrete portion of the tubular liner is 
radially expanded by injecting a fluldic material into the tubular liner and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion, cone through the other discrete portions of the tubular liner. In an 
exemplary embodiment, the tubular finer includes a plurality of tubular nwmbers; and 
wherein one or more of the tubular members are radially expanded Into engagement 
with ttie wellbore and one or more of the tubular members are not radially expanded 
5 into engagement with the wellbore. In an exemplary embodiment, the tubular members 
that BSB radially expaiVded Into engagement with the wellbore include a portion that is 
radially e)q>anded into engagement with the wellbore and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for isolating subten^nean zones has also been described that includes a 
subterranean fonnatioh defining a borehole, and a tubular liner positioned In and 
coupled to the borehole at one or more discrete locations, in an exemplary 
embodiment, the tubular liner Is coupled to the borehole at a plurality of discrete 
locations. In an exemplaiy embodiment, th>e tubular liner is coupled to the borehole t^y 

15 a process that Includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of ttie tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radtedly 
expanded by injecting a fluidic material into the tubular liner; and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of th^ tubular liner. In an exemplary embodiment, 
the tubular.iiner comprises a plurality of tubular members; and wherein one or more of 

25 the tubular members are radialjy expanded into engagement with the borehole and one 
or more of the tubular mennbers are not radially expanded into engagement with the 
borshole. In an exemplary embodiment, the tubular members that are radially 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagement with the borehole and a portion that Is not radially 

30 expanded into engagement with the borehole. In an exemplary errit)odlment, prior to 
the radial expansion the tubular liner includes one or more expandable bbular 
n)embers that each Indude a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intenmediate 
portton, and a sealing member coupled to the exterior surface of the intenmediate 



portion, and one or more slotted tubular nf^mbers coupled to the expandable tubular 
members, wherein the inside diameters of the slotted tubular members are greater than 
or equai to the maximum inside diameters of the expandable tubular members, in an 
exempldry embodinnenl. the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubular members are interleaved among the 
expandable tejbuiar members. 

An apparatus has been descn'bed that Includes a zonal isolation assembly including: 
one or more solid tubular menders, each solid tubular member including one or more 
. external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
members for controlling the flow of fluidic materials ttirough the perforated tubular 
members, one or mcwre temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 
perforated tubular members, one or more pressure sensors operably coupled to one or 
more of the perfbrated tubular members for monitoring the operating pressure within 
the perfbrated tubular members, and one or more flow sensors operably coupled to 
one or nfK>re <rf the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal Isolation assembly, 
and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controllmg the operation of the flow control valves At least one 
of the solid tubular members and the perforated tubular members are fomned by a 
radial expansion process performed within the wellbore. 

A method of Isolatirig a first subterranean zone firom a second subterranean zone In a 
wellbore has also been described that indudes positioning one or more soDd tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zorie, positioning 
one or more perforated tubulars within the wellbore, the perforated tubulars traversing 
the second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the wellbore, fluidlcly coupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, monitorihg the operating temperatures. 
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pressures, and ftow rates within one or more of the perfoiated tubulars, and controlling 
the flow of fluldic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

A method of extracting materials from a producing subtenanean zone In a wellbore, at 
least a portion of the wenbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the welibore, positionbig one or niore 
perfbratsd tubulare within the welibore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 
perforated tubulare within the welibore, fluMicly coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluidiciy 
Isolating the producing subterranean zone from at least one other subterranean zone 
within the welibore. Huldicly coupling at least one of the perforated tubulars with the 
producing subten:anean zone, monitoring the operating temperatures, pressuies, and 
flow rates within one or more of the perforated tubulars, and confrolOng the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a firet subterranean zone from a second subterranean zone in a 
welibore has also been described that includes means for positioning one or more solid 
tubulars within the welibore, the solid tubulare traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars wHfiin the welibore, the 
perforated tubulare travereing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 
means tor fluidiciy ooiq>ling ttte perforated tubulare and the solid tubulars. means lor 
preventing the passage of fluMs from the fIret subtenanean zone b the second 
subterranean zone within the welibore external to the. solid tubulars and perforated 
tubulars, means for monitoring the operating temperatures, pressured, and flow rates 
within one or more of the perforated tubulare, and means for controlting the flow of 
fluidic materials through the perforated tubulars as a funcfion of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a producing subten-anean zone in a weBbore. at 
least a portion of the welibore including a casing, has also been described that includes 
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means for positioning one or more solid tubulars within the wellbore. means for 
positioning one or more perforated tubulars within the wellbore. the perforated tubulars 
traversing the producing subtenanean zone, meians Ibr radially expanding at least one 
of the solid tubulars and the perlbratsd tubulars within the wellbore, means for fluididy 
5 coupling the soHd tubulars with the casing, means for fiuidicly ooupOng the perforated 
tubulars with the solid tubulars. means for fiuidicly isolating the producing subterranean 
zone liom at least one other subtenanean zone within the wellbore. means for fluididy 
ooupHng at least one of the perforated tubulars with the'produciiig subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within orie 
10 or more of the perforated tubulars. and means for controlling the flow of fluldic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that includes a zonal Isolation assembly. 

15 induding: one or more soRd tubular members, each solid tubular member induding one 
or more external seals, one or more perforated tubular members each induding radial 
passages coupled to the sdid tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one or more d the perforated tubular members for 
sealing at least some of the radial passages d the perforated tubular membere. and a 

20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fonned by a radial expansion 
• process performed within the wellbore. and the sdid tubular liners are fonned by a 
radial expansion process perfomied within the wellbore. 
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A method of Isdating a firet subtenanean zone from a second subterranean zone in a 
wellbore has also been described that hdudes positioning one or more solid tubulara 
within the wellbore. the solid tubulars traversing the first subterranean zone, positioning . 
one or more perforated tubulars eadi induding one or more redtel passages within the 
wellbore. the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubutars within the wellbore, 
fluididy coupling the perforated tubulara and the primary solid tubulara, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the wellbore extemal to the primary sdid tubulare and perforated tubulars. 
posltlpning one or more solid tubular liners within the Interior of one or more of the 
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perforated tubulars. and radially expanding and plastically defonning the soBd tubular 
liners within the interior of one or more of the perforated tubulars to fluldidy seal at 
least some of the radial piassages of the perforated tubulars. 



5 A method of extracting materials from a producing subterrar^an zone in a wellbore, at 
least a portion of the weiibore Including a casing, has also been described that Includes 
positioning one or more solid tubulars within the weiibore, positioning one or more 
perforated tubulars each including one or more radial passages within the weiibore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the weiibore, fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the weiibore, fluidicly coupling at least one of the 
perforated tubulars with . the producing subterranean zone, positioning one or. more 

15 solid tubular liners within the Interior of one or more of the perforated tubulars, and 
radially expanding and plastically deforming the solid hjbular liners within the interior of 
one or more of the perforated tubulars to fluidicly seal at least some of the radial 
pass^es of ttie perforated tubulars. 

20 A system for isolating a first subtenranean zom from a second subterranean zone in a 
weiibore has also been described that includes means for positioning one or more solid 
tubulars within the weiibore, the solid tubulars traversing the first subtenanean. zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages virithin the weiibore, the perforated tubulars traversing the second 

25 , subterraneani zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weiibore, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone vMin the weiibore extemal to the 
primary solid tubulars and perforated tubulars, means for positioning one or mora solid 

30 tubular liners within the interior of one or more of the perforated tubulars, and means 
for radially expanding arxJ plasticalty defomning the solid tubular liners within the interior 
of one or nrx>re of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 
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According to another aspect of the present Invention, a system for extracting materlais 
from a producing subterranean zone in a weDbbfB, at least a portion of the wellboire 
including a casing, has also been described that includes means for positioning one or 
more solid tubuiars within the wellbore, means for positioning one or more perforated 
5 tubulais each including one or more radial passages within the wellbore* the perforated 
tubuiars traversing the producing subtenanean zone, means for radially expanding at 
least one of the S(^id tubuiars and ttie perforated tubuiars within the wellbore. means 
for flukllciy coupling the soHd tubuiars with the casing, means for fluldicty coupling the 
perforated tubuiars with the soTid tubuiars, means for fluldidy isobting the producing 

10- subterranean zone from at least one other subterranean zone within the wellbore, 
noeans for fluldidy coupling at least one of the perforated tubuiars with the producing 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubuiars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 

15 perforated tubuiars to fiuididy seal at least some of the radial passages of the 
perforated tubuiars. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular member induding one 
20 or mora extemai seals, one or more perforated tubular members each induding radial 
passages coupled to the sdfd tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
pass^es of the perforated tubular mmibers, and a shoe coupled to the zonal isc^tlon 
assembly. 

25 

A method of isolating a first subterranean zone from a second subterranean zone In a 
welibofe has also been described that includes positioning one or more solid tubuiars 
within the wellbore, the solid tubuiars traversing the first subterranean zone, positioning 
one or more perforated tubuiars each induding one or nrK>re radial passages within the 
30 wellbore. the perforated tubuiars traversing the second subterranean zone, radially 
expanding at least one of the sdid tubuiars and perfected tubuiars within the wellbore. 
fluidicly coupling the perforated tubuiars and the primary solid tubuiars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore extemai to the primary sdid tubulara and perforated tubuiars, 
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sealing off an annular region within at least one of the perforated tutnjtars» and injecting 
a hardenabie fluidic sealing materiel Into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A nnethod of extracting materials from a produdng subterranean zone in a weijbore, at 
least a portion of the wellbore including a casing, has also been descra^ed that includes 
positioning one or more solid tubulars within the wellbore; positioning orte or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perfc»^ted tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore. fluidicly 
coupling the solid tubbiars with the casing, fluidicly coupling the perforated tubulars 
with th8> solid tubulars, fluididy isolating the producing subterranean zone from at least 
one other subtenranean zone within the wellbore, fluidfcly coupling at least one of the 
perforated tutHJlars with the producing subterranean zone, sealing off an annular region 

15 within at least one of the perforated tubulars, and injecting a hardenabie fluidic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solici tubulars traversing the first subterranean 2bne. 
means for positioning one or mora perforated tubulars each includirig one or niore 
radial passages within the wellbore, the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars witMn the wellbore, mevis for fluidicly boupBng the perforated 
tubulars and the solid tubulars. means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zon^ within the wellbore extenrtal to the 
primary solid tubulars and perforated tubulars, means fbr sealing off an annular region 
within at least one of ttie perforated tubulars. and means for injecting a hardenabie 
30 fluidic sealir^g material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radlai passages of the perforated tubulars. 

A system for extracting materials from a producing subtenranean zone in a wellt)ore, at 
least a portion of the wellbore including acasing, has also been described that includes 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated: tububrs traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
5 the perforated tubulars within the wellbore, means for fluididy coupling the solid 
tubulars with the casing, noeahs for fluididy ooupHng the perforated tubulars with the 
soOd tubulars, means for fluididy isolating the produdng subterranean zone from at 
least one other subterranean zone within the wellborop means fdr fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, means tor 
10 sealing off an annular region within at least one of the perforated tubulars. and means 
for injeding a harder^able fluidic sealing nriaterial into. the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

IS An apparatus has also been described that Indudes a zonal isolation assembly 
positioned within a wellbore that traverses a subtenranean fonmatibn induding: one or 
more solid tubular members, each solid tubular member induding one or more external 
seals» one or more perforated tubular members coupled to the solid tubular niembers, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are fomied by a radial expansion 
process perfonmed within the weUborOp and at least one of the perforated tubular 
members are radially expanded Irito htimate contad with the subterranean formata'on. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into intimate contad with the subterrar^an fomnation compress the 

25 subtsnanean fonmation. 

A method of isolating a first subtenanean zone from a second subterranean zone in a 
welBxire has also been described that includes positioning onia or more soitd tubulars 
within the welbore, the 8o|id tubulars traversing the first subterranean zone, posittoning 
30 one or more perforated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
exparxling at least one of the primary solid tubulars and perforated tubulars within the 
wellbore. radially expanding at least one of the perforated tubulars into intimate contad 
with the second subtenrar^n zone, fluididy coupling the perforated tubulars and the 
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solid tubular^, and preventing the passage of fluids from the first subterranean zone to 
the seoond subterranean zone withm the welibore external to tt>e solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tirinjlars that are 
radially expanded Into intimate contact with the second subterranean zone compress 
5 the second subtenanean zone* In an exemplary embodiment, the method further 
Includes vibrating the second subterranean zone to increase the rate of recovery of 
hydfocartKms from the eeooruf subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subten^anean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
10 * with the seccxid subterranean zone. In an exemplary embodiment, the method further 
includes applying an impulsive toad to the perforated tubulars that are radially 
expanded into intimate contact with the second subten^nean zor>e to increase the rete 
of recovery of hydrocartxms from the second subterranean zone. 

15 A method cS extracting materials from a producing subterranean zone in a wetlbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulare within the wellbore each including one or more radial passage, the 
perforated tubutare travereing the producing subterranean zone, radially expanding at 

20 least one of the solid hjbuiars and the perforated tubulars within the wellbore. radially 
expanding at least one of the perforated tubulars into, intimate contact with the 
producing suMerrenean zone, fluidicly coupling the solid tubulare with the casing, 
fluldidy coupling the perforated tubulare with the solid tubutare, fluididy isolating the 
producing subterranean zone from at least one other subterranean zone within the 

25 wellbore. and fluidicly coupling at least one of the perforated tubulare with the 
producing subterranean zone, In an exemplary embodiment, the perforated tubulare 
that are radisJIy expanded into intimate contact with 'the producing subterranean zwe 
compress the produdng subten^nean zone, in an exemplary 6mt)odiment, the method 
furth^ includes vibrating the produdng subterranean zone to Increase the rate of 

30 recovery of hydrocarbons from the produdng subt^ranean zone, in an exemplary 
embodfmertt, the method further tndudes vibrating the produdng subtenBnean zone to 
dean the radial passages of the perforated tubulare that are radially expanded Into 
intimate contad with the produdng subterranean zone. In an exemplary embodiment, 
the method further indudes applying an impulsive load to the perforated tubulars that 
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are radially expanded into ihtimata contact with the producing subterranean zone to 
increase the rate of recovery of hydrocart>on8 from the producing subterranean zone. 

A system for isolating a first subterranean zone froiD a second subtmanean zone in a 
5 weUbore has also been described that includes means for positioning one or rnore soNd 
tubulaiB within the wetlbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the weHbore each 
including one or more radial passages, the perforated tubulars traversing the'second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

1 0 perforated tubulars within the weHbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subterranean zone, means for 
fluldidy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subtenanean zone within the wejibore external to the solid tubutars and perforated 

15 tubulars. In an exemplary embodiment the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprises means for compressing the second subtenanean zone. In an exemplary 
embodihient, the system further includes means for vibrating ths second subterranean 
zone to increase the rate of recovery of hydrocart)ons from the second subterranean 

20 zone. In an exemplaiy embodiment, the system further includes means for vibrating 
the second subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded Into Intimate contact with Vhe second subterranean zone. In 
an exemplary embodiment, the system further includes means for applying an 
Impulsive load to the perforated tubulars that are rsklially expanded into iritimate 

25 oontact with the second subterranean zone to increase the rate of recovery of 
hydrocarbons fmn the second subterranean zone. 

A system for extracting materials from a producing subtenanean zone in a weHbore, at 
least a portion of the weNbore including a casing, has also been described that includes 
30 means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the wellbore each including one or 
more radial openings, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for radially expanding at least one of the perforated 
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tubulars into intimate contact with the produdng subterranean zone, means for fluidicly 
ooupBng the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars )tftth the solid tubulars, means for fiuididy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, and means for 

5 .fluidicly coupling at least one of the perforated tubulars with the producing 
subtenanean zone. In an exemplary embodiment, the means for radially expandirig at 
least one of the perforated tubulars Into intimate contact with the producing 
subtenanean zone comprises means for oorTq>ressing the producing subterranean 
zone. In an exemplary embodiment, the system further includes means for vibrating 

10 the producing subterranean zone to Increase the rate of recovery of hydrocartx}ns from 
the prxxlucing subterranean zone. In an exemplary embodimentp the system further 
hcludes means for vibrating the producing subtenanean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with the produdng subtenranean zone. In an exemplary embodiment, the system 

15 further indudes means for applying an* impulsive load to the perforated tubulars that 
are radially expanded into intimate contact with the produdng subtenanean zone to 
incrsase the rate of recovery of hydrocarbons from the produdng subtenranean zone. 

An apparatus has also been described that indudes a zmal isolation assembly 
20 positioned within a wellbore that traverses a subtenariean formation and indudes a 
perforated wellbore casing. Including: ohe or more solid tubular members, each solid 
tubular member induding one or more extenuil seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isdation assembly. At least one of the solid tubular members and the perforated 
25 tubular menibers are formed by a radial, expansion process perfomned within the 
wellbore, and at least one of the perforated tubular members are radially expanded Into 
intimate contad with the perforated wellbore casing. In an exemplary embodiment, the 
. p^forated tubular members that are radially expanded .into intimate contact with the 
perforated casing compress the subterranean formation. 

30 

A method of isolatirig a first subterranean zone fron a second subterrariean zorte in a 
welS>ore that Includes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars travensing the first subterranean zone, positioning 
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one or more perforaldd tubulars within the weIIt>ore each including one or mow radial 
passages, the perforated tubulars traversing the second subten^nean zone, radially 
expaiMling at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 
5 with the perforated casing, fluididy coupling the perforated tubulars and the solid 
tubulars. and preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the welIt)ore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into Intimate contact with the perforated casing oon^)ress the second 

10 subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the second subterrar^ean zone to increase the rate of recovery of 
hydrocart)ons from the second subterranean zone. In an exemplary embodiment, the 
nnethod further includes vibrating the second subterranean zone to clean the radial 
passages of the perforated tubulars that are radlajly expanded into intimate contact 

15 with the prorated casing. In ah exemplary embodiment, the method further includes 
applying an Impulstve load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocart)on8 from the second subterranean zone. 

20 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or more solid tubulars vrithin the wellbore, positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the perforated 

25 tid)ulars traversing the producing subterranean zone, radially expanding at least one of 
the solid tirt)ulars and the perforated tubulars v^in the wellbore, radially expanding at 
least one of ttie perforated tubulars Into Intimate contact wKh the perforated casing, 
fluididy coupling the solid tubulars with the casing, fluididy coupling the perforated 
tubulars with the solid tubulars, fluidicly isolatirtg the producing subterranean zor>e from 

30 at least one other subten^nean zone within the wellbore, and fluididy coupling at least 
one of the perforated tubulars with the produdng subtemanean zone. In an exemplary 
embodiment, the perforate tubulars that are radially expanded into intimate contact 
with the perforated casing compress the produdng subterranean zone. In an 
exemplary embodiment, the method further indudes vibrating the produdng 
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subterranean zone to increase the rate of recovery of hydrocartx)ns from the producing 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subtenanean zone b dean the radial passages of the 
perforated tubulars that are radially expanded iitfo Intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubuters to increase the rate of recovery of hydrocartx)n8 
from the producing subterranean zohe. . 

10 ; A system for Isolating a first subtenanean zone from a second subterranean zone In a 
wellbore that includes a perforated casir^g that traverses the second subterranean 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore each 

15 including one or more radial passages, the perforated tubulars traversing the second . 
subterranean zone, mearis for radially expanding at lea^ one of the solid tubulars and 
perforated tubuiais within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, meansf for fiuididy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from ttie first subtenanean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment the means for radially expanding at le»t one of the perforated 
tubulars into intimate contact with tlte perforated casing comprises means for 
compressing the second subterranean zone. In an exemplary embodiment, the system 

25 further Indudes means for vibrating the second subtenanean zone to increase the rate 
dl recovery of hydrocart>or» from the second subtenanean zone. In an exemplary 
embodiment, the system further indudes means for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intirhats contact with the perforated casing. In an exemplary embodiment, the 

30 system furtlier indudes mear^ for applying an impulsive load to the perforated tubulars 
that are radially exparKtod into Intiniate contad with the perforated casing to increase 
the rate of recovery of hydrocart)ons from the second subterranean zone. 
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A system for extracting materials from a producing sutrterranean zone in a vvelit)ore, at 
least a portion of the wellbore induding a casing and a perforated casing ttiat traverses 
the producing subterranean zone, has also t)een described that [rKiudes means for 
positioning one or more solid tubulars within the wetibore, means for positioning one or 
5 rnoTB perforated tubulars within the weltt>ore each induding one or more radial 
openings, the perTbrated tubulars traversing the produdng subterranean zone, means 
for FSKjially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for radially expanding at least one of the perforated tubulars 
into intimate contad with the perforated casing, means for fluidlcly coupling the solid 

10 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars. means for fluididy isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore, and means for fluididy coupling 
at least one of the perforated tubulars with the producing subterranean zone. In an 
exemplary embodiment, the means for radial^ expanding at least one of the perforated 

IS tubulars into intimate contad with the perforated casing comprises means for 
compressing the produdng subterranean zone. In an exemplary embodlnf)ent. the 
further Indudes means for vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocarbor^s from the produdng subten^nean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the produdng 

20 subterranean zone to dean the radial passages of the perforated tubulars ttmt are 
radially expanded Into intimate contad with the perforated casing. In an exemplary 
embodiment, the system further includes means for applying an impulsive load to the 
perforated tubulars that are radially expanded Wto intimiate contact with the perforated 
casing to Increase the rate of recovery of hydrocarbons from the produdng 

25 subterranean zone. 

An apparatus has also been described that includes a zonal Isdation assembly 
induding: one or more sdid tubular members, each solid tubular member induding one 
or mora external seals, one or more perforated tutMjIar members each induding radial 
30 passages coupled to the sdid tubular members, and one or more perforated tubular 
liners each induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process perfonned within the 
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wellbore, and the perforated tubular liners are fbnned by a radial expansion process 
performed within the wellbore. 

A method of isolating a first subterraneari zone from a second subterranean zone in a 
5 weOt>ore has also been described that includes positioning one or mors solid tubulars 
within the weilbore, the soBd tubulars traversing the first subten*anean zone, positioning 
one or more perforated tubulars each including one or more radial passages wiHiin the 
weilbore, the perforated tubulars traversing the second subten^nean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
10 fluididy coupling the perforatsd tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the weilbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the Interior of one or more of 
the perforated tubulars, and radially expanding and plasticatty defomiing the perforated 
1 S tubular liners within the interior of one or more of the perforated tulxjlars. 

A method of extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of the weilbore including a casing, has also been described that includes 
positioning one or more soHd tubulars within the weilbore, positiontng one or more 

20 perforated tubulars each including one or more radial passages witMn the weilbore, the 
perforated tubulars traversing the producing subtenanean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the weilbore, fluididy 
coupling the solid tubulars with the casing, ftuididy oouplmg the perforated tubulars 
with the solid tubulars, fluUldy isolating the producing subterranean zone from at feast 

25 one other subterranean zor^ within the weilbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subten^anean zone, positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and radially expanding and plastically defonnfng the perforated tubular liners within the 
interior of one or more of the perforated tubulars. 

30 

A system for isolating a first subterranean zone from a second subterranean zone in a 
weilbore has also been described that includes means for positioning one or more solid 
tubulars within the weilbore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulajrs each induding one or mbre 
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radial passages within the wellbore, the perforated tubulars traversing the second 
suiMerranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbors. means for fluidiciy coupling the perforated 
tubutars and the solid tubulars, means for preventing the passage of fluids from the first 
5 subienranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the Interior of one or more of the perforated tubulars, 
and nr^ns for radially expanding and plastically defomiing the perforated tubular liners 
within the interior of one or more of the perforated tubutars. 

10 

A system for extracting materials from a producing subtenranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that indudes 
means for positioning os\b or more solid tubulars within the wellbore, means for 
positiwing one or more perforated tubulars each including one or more radial. 

IS passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fiuidldy coupling the solid 
tubutars with the casing, means for Huidicly coupling the perforated tubulars with the 
solid tubutars, means for fluldlcly isolating the producing subtenranean zone fhDm at 

20 least one other subtenanean zone within the weUbbre, mearijs for fluidiciy OHjpling 
at least one of the perforated tubutars with the producing subterranean zone, tnoans for 
poslUoning one or more perforated tubutar liners within the interior of one or more of 
the perfcHated tubulars. and means for radtaiiy expanding and plastically defomning the 
. perforated tubular Oners within the interior of one or more of the perforated tubutars. 

25 

An apparatus has atoo been described that includes a zonal isolation assembly 
including: one or more soHd tubular members, each solid tubular nnember including one . 
or more extemal seals, two or more i^rforated tubutar members each including radial 
passages couptad to the solid tubutar members, and one or more one-way valves for 
30 Gontrollably fhiidtdy coupling the perforated tubular mmibers, and a shoe coupled to 
the zonal isotation assembly. At least one of the solid tubular members and the 
perforated tubular members are formed by a radtal expansion process performed within 
the wellbore. 
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A method of Isolating a first subterranean zone from a second subtenBnean zone 
having a plurality of producing zones in a wellbore has also been described that 
includes positioning one or niore solid tubulars within the wellbore, the soGd tubulars 
traversing the firsl subterranean zone, positioning two or more perforated tubulars each 
5 including one or mora radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially exparKling at least one of the solid 
tubulars and perforated tubulars within the wellbore. fluididy coupling the peribrated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first^ 
subterranean zone to the second subterranean zone within the vrallbore external to the 
10 primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of producing 
15 subterranean zones, at least a portion of the wellt)ore including a casing, has also been 
described that indiKles positioning one or more solid tubulars within the wellbore, 
positioning two or more perforated tubulars each induding one or more radial passages 
within the wellbore, the perforated tubulars traversing the produdng subtenranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubijiars 
20 within the wellbore, fluididy coupling the sdid tubulars with the casing, fluldidy coupling 
the perforated tubulars with the solid tubulars, fluldidy isolating the produdng 
subtenranean zone from at least one other subterranean zone within the wellbore, 
fluldidy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, preventing fluids fnxn passing from one. of the produdng zones 
25 that has not been depleted to one of the produdrig zones that has been depleted. 

A system for isolating a flrst subtenranean zone from a second subterranean zone 
having a plurality of produdng zones In a wellbore has also t)een described that 
indudes means for positioning one or more sdid tubulars within the vk^llbore. the solid 
30 tubulars traversing the first subteoanean zone, means for portioning one or nr^ore 
perforated tubulars each induding one or more radial passages wlthfn the weUbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the sdid tubulars and perforated tubulars within the welIt)ore, 
means for fluldidy coupling the perforated tubulars and the solid tubulars, means for 



70 



preventing the passage of fluids from the first subterranean zone to the second 
subtenranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for pre>fenting fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
produdng zones that h» been depleted. 

A system for extracting materials from a plurality of producing subtenanean zones in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 

10 that includes means for positioning one or more solid tubulars within the wellbore, 
means for positioning one or nrare perforated tubulars each Including dne or more 
radial passages within the wellbore, the perforated tubulars traversing the prcxiucing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluididy coupling the solid 

15 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the producing subten^nean zone from at 
least one other subtenanean zone within the wellbore. means for fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the Interior of one or more of 

20 the perforated tubulars, and means lor preventing fluids from passing from one of the 
produdng zones that has not been depleted to one of the producing zones that has 
been depleted. 

An apparatus for extracting gaothermal energy from a subterranean fbmriation 
25 containing a source of geothermal energy has also been described that Indudes a 
zonal isolation assembly positioned within the subterranean formation induding: one or 
more solid tubutar members, each solid tubular nr^ember including one or more extenrial 
seals, one or more perforated tubular memt>er8 each induding radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each Including 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the soHd tubular members and the perforated tubular members are formed 
by a radial expansion process performed within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
including a source of geothenmai energy in a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean rone, positioning, one or more perforated tubulars 
5 each inducfing one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perfbrated 
tubulars and the primary solid tubulars, preveriting the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, positbning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners within the interior of 
one or more of the peritorated tubulars. 

15 A method of extracting geothermal energy finom a subterranean geothermat zone in a 
wellbore, at least a portion of the wellbore Including a casing, has also been described 
that includes positioning one or more solid tubulars within the wellbore, positioning one 
or rrKxe perforated tubulars each including one or more radial passages within the 
welSxm, the perforated tubulars traversing the subterranean geothermal zone, radtelly 

20 expanding at lexl one of the solid tubulars and the perforated tubulars within the 
weliborB, fluidicly coupling the solid tubulars the casing, ftuidlciy coupling the 
perforated tubulars with the solid tubulars, fluididy isolating the subterranean 
geothemial zone from at least one other subterranean zone within the wellbore, and 
fluididy couplbig at least one of the perforated tubulars with the subtenanean 

25 geothermal zone. 

A system for isolating a first subterranean zone from a second geothermal 
subtertanean zone in a wellbore has also been described that indud.es means fcH* 
positioning one or more solid tubulars within the wellbore, the solid tubulars traversing 
30 the first subterranean zone, means for positioning one or more perforated tubulars 
each Induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second geotherrrial subtenanean zone, means for radially expanding at 
least one of the solid tubulars and perforated , tutnilars within the wellbore, means for 
fluididy coupling the perforated tubulars and the solid tubulafrs. and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
geothermal subterranean zoro within the wellbore extemd to the primary solid tubulara 
and perforated tubulars. 

5 A system for extracting geothential energy from a subterranean geothermal zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes means for positioning one or more sofid tubulars within the wellbore, 
means for positioning one or more perfbrated tubulars each including one or more 
radial passages within the wellbore, the perfbrated tubuiars traversing ttie subterranean 

10 geothermal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluldldy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluldicly isolating the subterranean geothemidt zone fronri at 
least one other subt^nranean zone within the wellbore, and means for fluididy coupling 

1 5 at least one of the perforated tubulans with the subterranean geothermal zone. 

An apparatus has also been described that includes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular member induding one 
or more external seals, one or more perforated tvbutor members each induding one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process perfonmed within the 
wellbore, and the radial passage of at least one of the {perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members vrfthin the 

25 weRbore. 

A method of isolating a first subterranean zone from a second subterranean zohe in a 
wellbore has also been described that indudes positioning one Or more, solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenanean zone, positioning 
30 one or more perforated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
weflbora, fluldicly coupling the perforated tubulars and the sdid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
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\^thin the wellbore external to the solid tubulars and perforated tubulars. and cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore. 

5 A method of extracting materials frcmi a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning one or more solid tubulars within the wellbore, positlonii^ one or more 
perforated tubulars within the wellt>ore each including one or more radial passages, the 
perforated tubulars traversing the produdng subtenanean zone, radially expanding at 

10 . least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars* fluidicly isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the prcxludng subterranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or more of the perforated tubulars. 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for isolating a first subten^nean zone from a second subterranean zone in a 
20 wellbore has also been described that includes means for positidhing one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
nneans for positioning one or more perforated tubulars within the weNbore each 
induding one or nrno radial passages, the perforated tubulars traversing the second 
subterranean zorie, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars. means for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zonb within the wellbore external to the 
solid tubulars arid perforated tubulars, and means for deaning matertels from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the wellbore. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that iridudes 
means for positioning one or wore solid tubuters within the wellbore, means for 
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posttiohing one or more perforated tubutars within the weilbore each including one or 
more radial passages, the perforated tubulars traversing the produdng subterranean 
zone; means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the weilbore/ means for fluididy coupling the soBd tubulars with the 
5 casing, means for fluididy coupfing the perforated tububrs with the soBd tubulars. 
means for fluldiciy isolating the producing subtenranean zone from dt least one other 
subterranean zone within the weilbore, means for fluicfidy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubutars by further 
1 0 radial expanslorl of the perforated tubulars within the weilbore. 

Although illustrative emt)odiments of the invention have been shown and described, a 
wide range of modificdtion. changes and substitution is contemplated in the foregoing 
disdosure. In sc^ne Instances, some features of the present invention may be 
16 employed without a corresponding use of tte other features. Accordingly, it Is 
appropriate that the appended daims be construed broadly and in a manner consistent 
. with the scope of the inyentloa 
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1 . An apparatus, comprising: 

a zonal isolation assemt>iy comprising: . 
5 one or more solid tubular members, each solid tububr member including one or 

more external seals; 

two or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for oontrollably fluididy coupling the perforated 
10 tubular memb^; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of ttie solid tubular mamt>ers and the perforated tubular 
members are fomoed by a radial expansion process performed within the wellbore. 

15 2. A nrtethod of isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbors, comprising: 

positioning one or nxKB solid tubulars within the wellbore. the solid tukntlars 
traversing the first subterranean zone; 

positioning two or more perforated tubulars each including one or more radial 
20 pesetas within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubuUvs; 
25 preventing the passage of fluids from the first subterranean zone to the second 

subtenanean zone withbf) the weDbore external to the primary solid tubulars and 
perforated tubulars; and 

' preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the produdng zones that has been depleted. 

30 

3. A method of extracting materials from a wellbore having a plurality of produdng 
subterranean zones, at least a portion of the wellbore induding a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 



positioning two or more perforated uibulars each including one or more radial 
passages wtthiii the wellt)ore, the perforated tubulars traversing the producing 
sut)ierranean zonds; 

radiaOy expanding at least one of the solid tubulars and the perforated tubulars 
5 within'the wellbore; 

fluididy coupling the sofid tubulars with the casing; 
fluididy coupling the perforated tubulars wHh the solid tubulars; 
fluididy isolating the producing subterranean zone from at least one other 
subienanean zone within the wellbore; 
10 fluididy coupling at least one of the perforated tubulars with the produding 

subienanean zone; 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the produdng zones that has been depleted. 

15 4. A system for isolating a first ^bterranean zone from a second subterranean 
zone having a plurality of produdng zones in a wellbore. comprising: 

means for posltlorrfng one or mof© solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenranean zone; 

means for positioning one or more perforated tubulars each induding one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radiatly expanding at teast one of the solid tubuters and perforated 
tutHJiars within the wellbore; 

means fbr fluididy coupling the perforated tubutera and the solid tubulars; 
25 means for preventing the passage of fluids from the first subtenarmn zoob to 

the second subienanean zone within the wellbore external to the primary solid tubuters 
and perforated tubulars; 

mear» fbr positioning ot\b or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and . 
30 means for preventing fluids from passing from one of the produdng zones that 

has not been depleted to one of the produdng zxmes that has been depleted. 

5. A system for extracting materials from a plurality of produdng subtenanean 
zones in a wellbore, at least a portion of the wellbore induding a casing, comprising; 
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means for positioning one or more solid tubulars within the weilbore; 

means for posiHohing one or more perforated tubulars each including one or 
more radial passages within the welibora, the perforated tubulars traversing the 
producing subtenranean zones; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weilbore; 

means for fiuidldy coupling the sdid tubulars with the casing; 

means for flutdldy coupling the perforated tubulars with the solid tubulars; 

means for fluldicly isolating the producing subterranean zone from at teast one 
other subterranean zone within the weilbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subtenanean zone; 

means for positioning one or more perforated tubular liners within the interior <rf 
one or nnore of the perforated tubulars; and 

means for preventing fluids from passirtg from one of the produang zones that 
has not been depleted to one of the producing zones that has been depleted. 
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• 1 . An apparatus, oomprising: 

a zonal iaolation assembly oomprising: 

one or more solid tubular members, each solid tubular member including one or 
S more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controUing the fknv of flukJIc materials through the perforated tubular members; 

oniB or more temperature sensors operably coupled to one or more of the 
10 perforated tubular niembers for monitoring the operating temperature within the 
perforated tubular members; 

one or wore pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

15 one or rriore flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operaUng flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; arid 

a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensore, and the flow sensors for monitoring the tem'pwature. 
pressure and flow sensore and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fomned by a radial expansion process performed within the weilbore. 

25 2. A meOiod dT isolating a first subterranean zone ftom a second subterranean 
zone in a weilbore, comprising: 

positioning one or more solid tubulara within the weilbore, the solid tubulars 
travereing the first subterranean zone; 

positioning one or more perforated tubulars within the weilbore, the perforated 
30 tubulars traversing the second subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the weilbore; 

fluldidy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to ttte second 
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subterranean zone within the wellbore external to the solid tubuiars and perforated 
tubulars; 

monitoring the operating t0irv>eratures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 oontrolling the flow of fluidic materials through the perforated tubulars as a 

function of the monitored operating tenrv^eratures. pressures, and flow rates. 

3. A method of extractlf^ materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

10 positioning one or more solid tubulars within the wellbore; 

. positioning one or nrKDre perforated tubulars within the wellbore. the perforated 
tubulars traversing the producing subtenranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
1 5 fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perfbrated tubulars with the solid tubulars: 
fluidiciy Isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy ooupBng at least one of the perforated tubulars with the producing 
20 subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

conboHing the flow of fluidic materials through the perforated tubulars as a 
function of the nonitored operating temperatures, pressures, and flow rates. 

25. 

4. A system for Isolating a first subterranean zone from a second subterranean 
zonei in a weDbora, comprising: 

means for posiltoning one or more solid tubulars within ttie wellbore, the solid 
tubulars traversing the first subterranean zone; 
30 means for positioning one or more perforated tubulars within the wellbore. the 

perfbrated tubulars traversing the second subtenanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the weflbore; 

means for fluididy coupling the perfbrated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; 

means for monitoring the q;>erating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

n^ns for controlling the flow of fluldic materials through the perforated tubulars 
as a function of the nnonitored operating temperatures, pressures, and flow rates. 

5. A system for extracting rnaterials from a producing subtenanean zone in a 
wellbore, at least a portion of the wellbore Including a casing, comprising; 

means for positioning one or more solid tubulars within the wrilbors; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subtenranean zone; 

means for radially expanding at ieast one of the solid tubulars and the 

perforated 
tubulars within the wellbore; 

means for fluidlcly coupling the solid tubulars with the casing; 

means for fluidicly coupling the perforated tutHjIars with the solid tubulars; 

means for fluidicly isolating the producing subterranean zone fr«n at least one 
ottier subterranean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranaan.zone; 

nr»ans for nrx>nitoring th^ (grating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and - 

means for controlling the flow of fluldic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular memt>ers each induding radial passages 
coupled to the solid tubular members; and 

one or more solid tubular liners coupled to the interior surfaces of one or more 
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of the perforated tubular members for sealing at least some of the radial passages of 
the perforated tubular memt>ers; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 membefB are fomned by a radial expansion prooess performed within the wellbore; and 
wherein the solid tubular liners are fbnmed by a radial expansion process 
perfomied within the wellbpra. 

. 7. A method of isolating a first subterranean zone from a second subterranean 
10 mne m a wellbore. comprising: 

posttioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subtenBnean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid Ujbulars and perforated tubulars 
within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the secwd 
20 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tidnilars; 

positioning one or nxire solid tubular liners within ttie interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically defonming the solid tubular Bners within ttie 
25 Interior of one or more of the perfcratod tubulars to fluidiciy seal at least some of the 
radial passages of the perforated tubulars* 

8. A method of extracting materials from a produdrtg subterranean zone in a 
wellbore, at least a poit'on of the wellbore including a casing, comprising; 
30 positioning one or n>ore solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the producing 
subtenanean zone; 
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radially expanding at least one of the solid tubuiars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 

fluldicly coupOng the perforated tubulars viAh the solid tubulars; 
5 fluidiciy isolating the producing subterranean zone from at. least one other 

subterranean zone within the wellbore; 

fluidiciy coupling at least one of the perforateid tubulars with the produdng 
subterranean zone; 

positioning one or more solid tubular liners within the Interior of one or nDore of 
10 the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluidiciy seal at least some of ttie 
radial passages of the perforated tubulars. 

15 9. A system for Isolating a first sid)tenanean zone from a second subtenranean 
zone in a welibore, comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or mors perforated tubuiars each including one or 
20 more radial passages within the wellbore, the perfoiated tubulars traversing tiie second 
subterranMn zone; 

means for radially expanding at least dne of the solid tubulars and perforated 
tubulars within the wellbors; 

means forflukJIdy coupling the perforated tubulars and the solid tubulars; 
25 means for prevmting the passage of fliAIs from the first subterranean zone to 

the second subterranean zone within the wellbore external fo the prirnavy solid tubulars 
and perforated tubulars; 

means for positioning one or more solid tububr liners within the Interior of one 
or more cfthe perforated tubulars; and 
30 means for radially expanding and plastically deformirg the solid tubular liners 

within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing sut>terrdnean zone in a 
welibore, at least a portion of the weilt>ore indudtng a casing, comprising; 

means for positioning one or more solid tubulars withiri the welibore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the welibore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars witliin the welibore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the sdid tubulars; 

means for fluididy isolating the produdng subtenranean zone from at least one 
other subterranean zone within the welibore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng sut>terranean zone; 

means for posltipning one or more $olid tubular liners within the interior of one 
or more of the perforated tubulars; and 

means for radially expanding and plastically defonning the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluidiciy seal at least 
some of the radial passages of the perforated tubulars, 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular nriember including one or 
mora external seals; 

one or more perforated tutMilar menit)ers each induding radial passages 
coupled to the solid tubular, mjembers; and 

a sealing nnaterial coupled to at least some of the perforated tubular members 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly. 

12. A method of isolating a first subterranean zone from a second subterranean 
zone In a wellt)ore, comprising: 

positioning one or more solid tubulars within the welibore, the sdid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubuliars each including one or more radial 
passages within the wellbore. the perforated tutMjIara traversing the second 
subterranean zone: 

radially expanding at least one of the solid tubulars and perforated tutnjiars 
S within the welibore; 

fluididy coupling the perforated tubulars and the primary soOd tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welibore extemal to the primary solid, tubulars and 
perforated tubulars: 

1 0 sealing off an annular region within at least one of the perforated tubulars; and 

ln|ecting a hardenable fluidic sealing material Into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extracting materials from a producing subterranean zone in a 
welibore, at least a portion of the welibore including a casing, comprising; 
positioning one or more solid tubulars within the welibore; 
positioning one or more perforated tubulars each including one or more radial 
passages within the welibore, the perforated tubulars traversing the producing 
20 subterrmean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welibore; 

fluidloiy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
25 fluididy isolating the producing subterranean zone from at least one other 

subtmanean zone wItNn the welibore; 

ftuididy coupling at least one of the .perforated tubulars with the prddudng 
sutyterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 . injecting a hardenable fluidic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radbi passages of the perforated 
tubulars. 
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14. A system for isolating a first subterranean zone from a seoond subtenanean 
zone in a welibore, comprising:. 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
5 means for positioning one or moie perforated tubuters each including one or 

nnore radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the welibore; 
10 means Tor fluidlcly coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subteirranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated 
15 tubuters; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting matenals from a producing subtenanean zone In a 
wellbore, at least a portion of the weltbore Including a caslrig, corr^trising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each Including one or 
more radial passages virithin the wellbore, the perforated tubulars traversing the 
2S producing subterranean »ne; 

means for radially expanding at teast one of the solM tubulars and the 
perforated tulxjiars within the wellbore; 

means for fluidldy coupling the solid tubidars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubuters; 
30 means for fluididy Isoteting the produdng subtenanean zone from at le^ one 

oth«^ subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenanean zone; 
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means for seaGng off an annular region within at least one of the perforated 
tubu!ars;and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radiat passages of the 
5 perforated tubulars. 

16. An apparatus, oomprising: 

a zonal Isolation assembly positioned within a wellbore that traverses a 
sutilenanean fomiation, oomprising: 
10 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or moie perforated tubular members coupled to the solid tubular members; 
and ' 

a shoe coupled to the zonal isolation assembly; ' 
15 wherein at least one cA the solid tubular members and the perforated tubular 

members are fomied by a radial expansion process performed within the wellbore; and 

wherein at least one of tto perforated tubular members are radially expanded 
into intimate contact with the subterranean formation. 

20 17. The apparatus of claim 16. wherein the perforated tubular members Itet are 
radially expanded Into intimate contact wtth the subterranean fomnation compress the 
subterranean formation. 

18. A method of isolating a first subterranean zone from a second subterranean 
25 zone in a wellbore, comprising: 

posWoning one or more solid tubulars within the wellbore. the solid tubulars 
* traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore each Including 
one or more radial passages, the perforated tubulars traversing the second 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radiaify expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone; 
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fluididy coupling the perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 

subteiranean zone within the welibore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of dalm 18. ^rein the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone compress the 
second subterranean zone. 

10 20. The method of dalm 18, further comprising vibrating the second 'Subterranean 
zone to increase the rate of recovery of hydrocartK)ns from the second subtenBnean 
zone. 

21. The nwthod of claim 18, further comprising vibrating the second subterranean 
15 zone to clean the radial passages of the perforated tubulars that are radially expanded 

into intimate contact with the second subterranean zone. 

22. The method of cteiim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contact with the second 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

23. A method of extracting materials from a producing subtenranean zone in a 
welibore, at least a portion of the welibore including a casing, comprising; 

25 positioning one or nxke solid tubulars vvfthin the welibore; 

positlbnbig one or more perforated tubulars within the weDboro each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expandirtg at least one of the solid tubulars and the perforated tubulars 
30 within the welibore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the prcxludng subten^nean zone; 

fluididy coupDng the solid tubulars with the. casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
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fluididy isolating the producing subterranean zone from at least one other 
subtenanean zone within the wellbora; and 

fluididy coupling at least one of the perforated tubulars with the produdng 
subtenanean zone. 

5 

24. The method of daim 23. wherein the perforated tubulan) that are radially 
expanded into intimate contact with the produdng subterranean zone compress the 
produdng subterranean zone. 

10 25. The method of daim 23, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovsry of hydrocartions from the produdng 
subterranean zone. 

26. The method of daim 23, further comprising vibrating the produdng ' 
IS subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contact v^th the produdng subterranean zone. 

27. The method of daim 23, further comprising applying an impuisive load to the 
perforated tubulars that are radially expanded into intimate oontad with the produdng 

20 subtenanean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

28. A aystenri for isolating a first subtenanean zone ftom a second subtenanean 
zone in a weilbore, comprising: 

25 means for posltbning one w more solid tubulars within the welibore, the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within ttie welllxye each 
induding one or mora radial passages, the perforated tubulars traversing the second 
subterranean zme; 

30 means for radially expanding at least one of the solM tubulars and perfected 

tubulars within the welltKDrs; 

means for radially expanding at least one of the perforated tubulars into intimate 
oontad with the second subterranean zone; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
. the second sut)terraneah zone within the welltK)re external to the solid tutnilars and 
perforated tubulars. 

5 29. The system of daim 26, wherein thef means for radially expanding at teast one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. 

30. The system of daim 28» further comprising means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbions from the second 

subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to. dean the radial passages of the perforated tubulars that are 

1 5 r^iaUy expanded into intimate contad with .the second subterranean zone. 

32. The system of claim 28, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded into Intimate contad with the 
second subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 second subtenanean zone. 

33. A system for extracting materials from a produdng subterranean zone In a 
wellbore, at least a portim of the wellbore Induding a casing, comprising; 

means for positioning one or more solid tubulars within the weiitiore; 
25 means for positioning one or more perforated tubulars within the wellbore each 

biduding one or more radial openings, the perforated tubulars traversing the produdng 
subtenanaan mne: 

means for radially expanding at leasX one of the sdid tubulars and the 
perforated tubuiars within the wellbore; 
30 means for radially expanding at least one of the perforated tubuiars into intimate 

contad with the produdng subterranean zone; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with thie solid tubulars; 

means for fluididy bolating the produdng subterranean zone from at least cine 
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other subterranean zone within the vvetlt)ore; and 

nfieans for fluididy. coupling at least one of the perforated tutHJiars with the 
prodMdng subterranean zone. 

5 34. The system of claim 33, wherein the means for radially expanding at least one 
of ttte perforated tubulars into intimate contad with the produdng subterranean zone 
comprises means for compressing the produdng subtenanean zone, 

35. The system of daim 33, further comprising means for vibrating the produdng 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the producing 

subterranean zor)e. 

36. The system of dalm 33, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubidars that are 

1 5 radtaliy expanded into intimate contact with the produdng subtenranean zone. 

37. The system of daim 33. fufther comprising means for applying an impulsive 
losa to the perforated tubulars that are radially expanded into intimate contact with the 
produdng subterranean zone to increase the rata of recovery of hydrocarbons from the 

20 producing subtenBnean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a weUbore that traverses a 
subterranean formation and inditdes a perforated welibore casing, comprising: 
25 one or more solid tubular memt^ers. each solid tubular member Induding one or 

mm external seals; 

one or more perforated tubular members coupled to the solid tubular memt>ers; 

and 

a shoe coupled to the anal isolation assembly; 
30 wherein at least one of the solid tubular members and the perforated tubular 

niembers are fom\ed by a radial expansion process performed within the welibore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated welibore casing. 
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39. The apparatus of claim 38. wherein the perforated tubular members that are 
radially expanded into intinnate corttact with the perforated casing compress the 
subterranean formation. 

5 40. A rrtethod of isolating a first subterranean zone from a second subterranean 

zone in a wellbore that includes a perforated casing that traverses the second 

subterranean zone, oomprisirig: 

positioning one or more solid tubulars ^thin the wellbore, the solid tubulars 

traversing the first subterranean zone; 
10 positioning one or more perforated tubulars within the wellborB each including 

one or more radial passages, the perforated tubulars traversing the second 

subtenanean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 
15 radially expanding at least one of the perforated tubulars into intimate contact 

With the perforated casing; 

fluidicly coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean ^e within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of claim 40. wherein the perforated tubulars that are radtally 
expanded into intimate contact with the perforated casing compress the second 
subterranean zone. 

25 

42. The method of dalm 40, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons ftom ths second subten^nean 
zone. 

30 43. The method of claim 40, further comprising vibrating the second subterranean 
zone to clean the radial passages of the perforated tubulars that are radially expanded 
into intlnrwte contact with the perforated casing. 

44. The method of dalm 40, further comprising applying an impulsive load to the 
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perforated tubulars that are radially expanded info Intimate contact vyith the perforated 
caising to Increase the rete of recovery of hydrocart)ons from the second subterranean 
zone. 

5 45. A method of extracting materials from a producing subtm^nean zone in a 
wellbore, at least a portion of the weDbore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

positioning one or rnore soTid tubulars wiOiin the wellbore; 
posiGoning one or more perforated tubulars within the wellbore each including 
10 one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding &t least me of the perforated tubulars into Intimate contact 
15 with the perforated casing; 

fluididy ooupBng the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy Isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; and . 
20 fluididy coupling at le^t one of the perforated tubulars with the producing 

subtenranean zona 

46. The method of dalm 45, wherein the perforated tubulars that arp radially 
expanded into intimate contact with the perforated casmg compress the produdr^ 
25 subterranean zone. 

471 The method of' dalm 45. further comprising vbrating the produdng 
subtenranean zone to increase the rate of recovery of hydrocartXMis from the produdng 
subterranean zone. 

30 

48. The method of claim 45, further comprising vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate corited with the perforated casing. 
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49. The method of daim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tutnjiars to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

5 

50. A system for Isolating a first subterranean zone from a second subtenanean 
zone in a wellbore that Includes a pirated casing that traverses the second 
subterranean zone» comprising: 

means for positioning one or mors sdid tubulars within the wellbore. the solid 
1 0 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or mors radial passages^ the perforated tubulars traversing the second 
subtenanean zone; 

means for radially expanding at least one of the solid hjbulars and perforated 
1 5 tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with ttie perforated casing; 

means for fluidiciy coupling the perfcmited tubulars and the solid tubulars; and 
means for preventirtg the passage of fluids from the first subterranean zone to 
20 the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

51 . The system of daim 50. wherein the means for radially expandir>g at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 

25 means for compressing the second subterranean zor^e. 

52. The system of claim 50, further comprising means for vibrating the second 
subtenanean zone to increase the rate of recovery of hydrocartions from the second 
subterranean zone. 

30 

53. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into Intimate contact with the perforated casing. 
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54. The system of daim 50. further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded info intimate contact with the 
perforated casing to increase the rate of recovery of hydrocartx)ns from the second 
subterranean zone. 

5 

55. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the weDbore includnig a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

rraans for positioning one or more solid tubulars within the wellbore; 
10 means for positioning one or more perforated tubulars within the wellbors each 

including one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellt)ore; 
15 means for radially expanding at least one of the perforated tubulars into Intimate 

contact with the perforated casing; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluidiciy coupling the perforated tubulars with the solid tubulars; 

means for fluidiciy isolating the producing subterranean zone from at least one 
20 other subterranean zone within the vk^llbore; and 

means for fluidiciy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. 

56. The systert) of daim 55. wherein the means for radially expanding at least one 
25 of the perforated tubulars Into intimate contact with the perforated casing comprises 

means for compressing the producing subterranean zone. 

57. The systrni of daim 55. further comprising means for vibrating the produdng 
subterrar^an zone to increase the rale of recovery of hydrocarbons from the produdng 

30 subterranean zone. 

58. The system of claim 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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59. , The system of daim 55. further comprising means for applying an impulsiva 
toad to the perforated tubulars that are radially expanded into intinnate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

60. An apparatus, comprising: 
a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
1 0 more external seals; 

one or more perforated tubular nrtembers each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 niembers;and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the weilbore: and 
wherein the perfected tubular liners are formed by a radial expansion process 
20 performed within the weilbore. 

61 . A method of isolating a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

positioning one or more soBd tubulars within, the* weUbore. the solid tubulars 
25 traversing the first subterranean zone; 

positioning one or more perfected tubulars each iricluding one or more radial . 
passages wl^ln the weilbore. the perforated tubulars traversing the second 
subtenranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the weilbore; 

fluidldy coupling the pirated tubulars and the primary solid tubulars; 

preventing the passage of. fluids frcnn the fbst subtenranean zone to the second 
subtenanean zone wHhin the weilbore external to the primary solid tubulars and 
perforated tubulars; 

. 98 



. 5 



positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tutHilars; and 

radially expanding and plastically defonming the' perforated tutelar liners within 
the interior of one or more of the pefforated tubulars. 

5 

82. A method of extracting materials from a producing subterranean zone in a 
weilbore. at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the weilbor^; 

positioning one or more perforated tubulars each including one or more radiai 
10 passages within the wellbore, the perforated tubulars traversing the prcxludng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
. wKhin the wellbore; 

fluidicty coupling the Solid tubulars with the casing: 
IS ' fluidldy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 

flukJIdy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

20 positioning one or more perforated tubular Hners within the interior of one or 

more of the perforated tubulars; and 

radially expanding and. plastically deforming the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

25 63. A system for isolating a first sutiterranean zone finom a second subterranean 
zone in a wellbore, comprising: 

means for posltionliig one or nriore sdid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulara each including one or 
30 more radial passages within the wellbore, the perforated tubulara traversing the second 
subterranean zone; 

means for radially expandinjg at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidldy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubutars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
5 one or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the peirfbreted tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A systern for extracting noaterials from a producing subten^nean zone in a 
10 wellbore, at least a portion of the wellbore Including a casing, comprteing; 

means for positioning one or more solid tubulars within the wellbore; 
nrieans for positioning one or more perforated tubulare each including one or 
more redial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 
IS means for radially expanding at least one of the solid tubulars and the 

perforated tubulare within the wellbore; 

means for fluididy coupling the solid tubulare with the casing; 
means for fluididy coupling the perforated tubulare with the solid tubulare; 
means for fluididy isolating the produdng subterranean zone frorn at least one 
20 other subten^nean zone within the wellbore; 

means for fluididy ooupling at least one of the perforated tubulare with the 
producing subterranean zone; 

means for positioning one or more perlbrated tubular linere within the intertor of 
one or more of the perforated tubulare; and 
25 means for rBdiaDy expanding and plastically deforming the perforated tubular 

liners within the interior of one or more of the perforated tubulare. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular memt>ere, each solid tubular member induding one or 

more sxtemal seals; 

two or more perforated tubular membere each Including radial passages 
coupled to the solid tubular membere; and 

one or awe one-way valves for controllably fluMidy coupling the perforated 
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tubular members; and 

a shoe coupled to the zonal dotation assen^; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fomned by a radial expansion pk)pess perfomied wKNn the wellbore. 

5 

66. A method of isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones In a wellbore, oonfiprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean zone; 
10 positioning two or more perforated tubulars each including one or nnore radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

1 5 fiuldicly coupling the perforated tubulars and the primary solid tubulars; 

(Keventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one cS the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of exIracHng materials from a wellbors having a pluraBty of producing 
subterranean »nes, at least a portim of the weiibore including a casing, comprising; 

positioning one or more solid tubulars withb) the wellbore; 
25 positioning two or more perforated tubulars each induding one or more radial 

passages within the weHbors, the perforated tubulars traversing the producing 
subterranean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
30 fliftdicly coupling the solid tubulars with the casing; 

fiuldicly coupling the perforated tubulars with the solid tubulars; 

fluidldy isolating the producing subterranean zone from at least one other 
subterranean zone within ttie weiibore; 

fiuldicly coupling at least one of the perforated tubulars with the producing 



subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
.been depleted to one of the producing zones that has been depleted. 



5 68. A system for Isolating a first subtenanean zone fifom a second subterranean 
zone having a plurality of producing zones in a weilbore, comprising: 

means for positioning one or more solid tubulars within the wellbbre. the solid 
tubulars traversing the first subterranean zone; 

means for poslti<Miing one or more perforated tubulars each including one or 
10 more radial passages within the welibore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars witftin the welibore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
15 means for preventing ttie passage of fluids from the first subterranean zone to 

the second subterranean zone within the weDbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or rrxMB of the pdrforated tubulars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been Kfepieted. 

69. A system fbr extracUng materials from a plurality of producing subterranean 
zones in a welibore, at least a portion of the welibore Including a casing, comprising; 
25 means for positioning one or more sofid tutMjIars within the welibore; 

means for posltlohing one or more perforated tubulars each including one or 
rnore radial passages within the welibore, the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the welibore; 

means for fluididy coupling the solid tubulars with the Cfasing; 

means for fiuidicly coupling the perforated tubulars with the solid tubulars; 

means for fiuidicly isolating the producing subterranean zorre from at least one 
ottier subterranean zone within the weltt>ore; 



means for fluididy coupling at least one of the perforated tut>ular8 with the 
prbdudng subterranean zone; 

noeans for positioning one or more perforated tubular liners within interior of 
one or more of the perforated tubulars; and 
5 means for preventing fluids from passing from one of the producing zones that 

lis^ not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geott^ermal energy from a subtenranean formation 
containing a source of geothennal energy, comprising: 

10 a zonal isolation assembly positioned within the subtenanean fomnation. 

comprising: 

one or more solid tubular members* each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each including radial passages. 
IS coupled to the solid tubular members; and 

one or wore perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal tsdation assembly; 
20 wtierein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expan^n process performed within the weHbore. 

71. A method of Isolating a first subterranean zone from a second subtenahean 
zone including a source of geothermai energy in a wellbore, comprising: 

25 positioning one or rnore solid tubulars within the wellbore, the solid tubulars 

traversing the first subtemanean zone; 

positioning one or more perforated tubulars each Including one or more radial 
passages within the w8llt>ore. the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

wftMn the wellbore; 

ftuidlcly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subten-anean zone to the second 
subterranean zme within the wellbore external to the primary solid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tubular liners within the Interior of one or 
more of the perforated tubulare; and 

radially expanding and plastically deforming the perforated tubular liners within 
5 Hie interior of one or more of the perforated taibulars. 

72. A method of extracting geothenrrial energy from a subterranean geothermal 
zone In a wellbore, at least a portion of the wellbore including a casing. OOTiprising; 

positbning one or more soiid tubulars within the wellbore; 
10 positioning one or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the subterranean 
geothemial zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbCKB; 
1 5 fluididy coupling the solid tubulars with the casing; 

fluldicly coupling the perfoiated tubulars with the solid tubulars; 
fluididy isolating the subtenanean geothermal zone from at least one other 
subterranean zone within the wellbore; and 

fluididy ooupBng at least one of the perforated tubulars with the subterranean 
20 geothermal zone. 

73. A system for Isolating a first subtenranean zone from a second geothemnal 
subtenanean zone in a wettbpre, comprising: 

means for positionir^ one or rnore solid tubulars within the wellbore, the solid 
25 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the second 
geothemial subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
30 tutHilars within the wellbore; 

means for fluididy coupling the perforated tubulars and the sdid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothenmal subterranean zone within the wellbors external to the primary 
solid tubulars and perforated tubulars. 
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74. A. system for extracting geothermal energy from a subterranean geothermal 
zone in a wellbore, at least a portion of the iwObore including a casing, comprising; 

5 nr>eans for positioning one or mbfB solid tubuiars within tliewel^ 

nmans for positioning one or mom perforated tubulars each including one or 
more racfial passages within the wellbore^ the perforated tubulars traversing the 
subterranean geothermal zone; 

means for radially e)9)anding at least one of the solid tubulars and the 
10 perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the sdid tubulars; 
means for fluididy isolatirvg the subterranean geothermal zone from at least one 
other subterranean zone within the weHbora; and 
15 means for fluididy coupling at* least one of the perforated tubulars with the 

subterranean geothermal zone. 

75. An apparatus, comprising: 

a zonal tedation assembly comprising: 
^ one or more sdid tutiular members, each solid tubular member including one or 

more extennal seals; 

one or more perforated tubular nnembers each indudtng one or mote radial 
passage coupled to the sdid tubular members; and 

a shoe coupled to the nnallsolatlon assembly;^ 
25 wherein at least one pf the soDd tubular members and the perforated tubular 

members are fonned by a radial expansion process performed within the weUbore; and 

wherein the radial passage of at teast one of the perforated tubular members 
are cleaned by fiffther radial expansion of the perforated tubular members within the 
weldx)re. 

30 

76. A nf)ettKxi of isolating a first subtanranean zone finom a second subtenranean 
zone in a wellborB, comprising: 

positioning one or more solid tubulars within ttie wellbore. the solid tubulars 
traversing the first subtenanean zone; 
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positioning one or more perforated tul>ular8 within the wellbofe each including 
one or more radial passages, the perforated tubulars traversing the second 
subterranean zona; 

radially expandir^ at least one of the primary solid hjbulars and perforated 
5 tubulars within the wellbors; 

nuididy courting the perforated tubulars and the solid tubulars; 
preventing the passage of fluids from the first subterraneatn zone to the second 
subterranean zone within the wellbore exiemal to the soRd tubulars and perforated 
tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or wore solid tubulars within tt>e wellbore; 
positiOTlhg one or more perforated tubulars within the vi^llbore each including 
one or more radial passages, the perfbrated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weHbore; 

fluidlcly coupling the solid tubulars with the casing; 
fluldtely couplihg the perforated tubulars with the solid tubulars; 
fluidlcly isolating ttie producing subterranean zone from at leaat one other 
subterranean zone wthin the wellbore; 

fluididy coupling at lent one {rf the perforated tubulars with the producing 
subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

cleaning materials from the radial passages of at least one of the perforated, 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

78. . A system for isolating a first subterranearv zone from a second subteoanean 
zone in e wellbore, comprising : 
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means for positioning one or more solid tubulars within the wellt)ore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each ' 
including one or nK>re radial passages, the perforated tubulars traversing the second 
5 subterranean zone; 

means for radially- expanding at least one of the solid tubulars and perforated 
tutHJiars within ftm wellbore; 

means for fluididy couplingthe perforated tubulars and the soDd tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
10 * the second subtentinean zone wtthin the wellbore external fo the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

15 

79. A systern for extracting materials from a produdng subten^nean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars wtthin the wellbore; 

means for positioning one or more perfbrated tubulars within the wellbore each 
20 Including one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbcm; 

means for fiuldicly ooupling the solid tubulars with the casing; 
25 means for fluidiciy ooupling the perforated tubulars with the solid tubulars; 

means for fluidiciy isolating the producing subterranean mne from at least one 
other subterranean zone within the wellbore; ' 

means for fluididy ooupling at least one of the perforated tubulars with the 
produdng subterranean zone; and 
30 emans for deaning materials from the radial passages of at least one of the perforated 
tubulars by further radiai expansion of the porfbrated tubulars within the wellbore. 
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